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engineers 
agree 


Not on how to mix a Martini 
nor necessarily on how to build 
a missile platform 
but every day, 
throughout the industry, 
Engineers agree 


on Wiggins Connectors. 





Wiggins 
The authority on connectors 


Engineered for Reliabili fy 


E. B. Wiggins Oil Tool Company, Inc. 
3424 East Olympic Blvd., Los Angeles 23, Calif. 
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* \ World’s Fastest Navy Fighter 

Proudly wears 
controls 


Nine Sargent quality units have been selected 
to provide Chance Vought’s F8U-1 Crusader with 
instantaneous, positive, feathertouch response. 
These units, Sargent fabricated to Vought 
specifications, provide a system for control for the 
safe, positive, efficient operation of this great fighter. 
The experience of more than 36 years of 
design and manufacture of precision equipment 
systems has given Sargent Engineering Corporation 
the “know-how” to aid in solving the essential and 
advance problems of force contro]. Leading airframe 
and missile manufacturers are using hundreds of 
different Sargent hydraulic, mechanical, pneumatic, 
electrical and electronic force control units on the 
nation’s military planes, commercial planes and missiles. 


Sargent places its facilities of design and manu- 
facture at your disposal. We invite you to send your 
specifications for the Sargent proposal of your 
force control problems. 


Since 1920 


7M ENGINEERING CORPORATION 


2533 EAST 56th STREET 
HUNTINGTON PARK, CALIFORNIA 
\ 
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AVIATION CALENDAR 





Jan. 28-31—Sth Plant Maintenance & Engi 
neermg Conference, Public Auditor, 
Cleveland, Ohio 

Jan. 28-31—25th Annual Meeting. lastitute 
of the Acronautical Sciences, Sheraton 
Astor Hotel, New York, No Y. Honors 

Night Dinner, Jan. 2S 

Jan. 30—Annual Meeting, Convertible Air- 
raft Pioneers, Engincers Club. New York 

Jan. 312—Sixth Annual Instrument Short 
Course Lo Angeles Plarbor — Jumior 
College, Wilmington, Calif. Additional 
ourse will be he id Feb. 1 

Jan. 31-Feb. 1—Confercnce on Digital Com 
puting m the Aircraft Industry 
by New York University and International 


sponsored 


Business Machine Corp. NYU> Bronx 
Campus, New York, N.Y 
Jan. 31-Feb. 2—Conference on Adhesive 


Bonded Structures, Society of Aircraft 
Materials and Process Engineers. Insti 
tute of the Acronautical Sciences Build 
ing. Los Angeles. Calif 

Feb. 4—Special Meeting on ‘Transatlanti 
Low-Fare Service, International Air ‘Trans 
port Assn.. London, England 

Feb. 5—NMinimum Charges Group, Int 
national Nir Transport Assn. New York 
SRS 

Feb. 7—Annual Mid-Winter Symposium of 
the New York Section, Instrument So 

etv of America, Garden Citv Hetcl 
Long Island. N. Y 

Feb. 7-8—Jct Know-How Svmposium for 
members of National Business Aircraft 
Assn sponsored by USAF (bv invitati 
Wrght-Patterson AFB. Ohio. For detail 
write: Wilham K. Lawton. executive s 
rotary, NBAA, 344 Penusvivama Bidg 
Washington 4+, D.C 

Feb. 12—Atlantic Commodity Rates Board 
International Air Transport) Assn... No 
Yark. N; 

Feb. 14-15—1957 Transistor and Solid Stat 
Cirants Conferen University. of Penn 
svivamia, Philadglphia, Pa 

Feb. 14-15—National Jet Age Confercncs 
sponsored by the Air Force Assn. Shera 
ton Park Hotel, Washington, DC 

Feb. 16-19—6th Annual Trade Show A 
Convention, Institute of Surplus Dealers 
New York Trade Show Bldg New York 

(Continued on page 6 
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Synthetic fabric jacket and silicone 
tube retain temperatures from 
upstream to downstream end 


Made in continuous lengths up to 50’, 
this new Quaker hose easily withstands 
temperatures as high as +450 F: as low 
as -80°F 

As the above diagram shows, the hose 
keeps heat loss—and therefore energy loss 
—to a minimum. (Comparable outside 


temperature of ordinary hot aw ducting 


material, such as stainless steel, would be 


about 400° F.). Both the silicone tube and 


the synthetic fabric jacket of Quaker’s new 
hose hold the heat! 


Other advantages? The hose is light- 


weight and fully flexible. And it resists 


abrasion 

Available in either single or double 
jacket, the hose comes in 1” to 4” L.D.'s 
Sizes 1°’ and 1 1.D. can be made in 30 
continuous lengths; 1 to 4°’ 1.D. in 50 
lengths. The hose takes regular expansion 


and shank hose couplings 


Want more information? Write to 
H. K. Porter Company, Inc. Quaker Rubber 
Division, Philadelphia 24, Pa. or Quaker 
Pioneer Rubber Division, Pittsburg, Cal. 


QUAKER RUBBER DIVISION 





4H QUAKER PIONEER RUBBER DIVISION 
H. K. PORTER COMPANY, INC. 
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( nifinued from J - ae 
Keb, 1S—I1 ter ba ind Rates W 
63 ng G p, [nut it ib Nw otra 
Assn N York, N.¥ 
Keb. 24-26—Sixth Nnnual Poxas N\¢ 
Aviation Confcren > t ¢ 
Pest Control } id ng a ift and ce« ) 
ment displa Nlcmoral Student Cent 
\gncultural & Mechanical Colleg f 
Pexas, College Station. Flyin participant 
may use kasterwood bicld 
Feb. 26-28—W estern Joint Computer Con 
forcn sponsored by IRI \Ib db and 
ACNE. Hotel Statler. La Angcles, Calif 
Mar. 5-7—bifth Annual Air Satcty Foran 
Mir Line Pilots Assn. Hotel Shoreland 
Chicage Il] 
Mar. 7-9—National Conferen on Aviation 
Fdneation, Hotcl Mavflower, Washing 
ton, 1). ¢ 
Mar. 11-15-1957 Atomic Exposition, in 
lnding Nuclear Fngmecring & Scicn 
Congress, 3th Atomic Energy in Industrn 
Confercncee and Sth Hot Laboratorics A 
hqupment Conference, Convention Hall, 
Philadelphia, Pa 
Mar. 14-15—Plight Propulsion Mecting 
f Classified sponsored by IAS, Tlotel 
Carter. Cleveland, Ohio 
Mar. 18-21—National Convention. Tnstitit 
of Radio Fngineers, New York Coliscun 
md Plotcl Waldorf. Astoria, New York 
Mar. 18-21—Pirst Military \utomation Ts 
position, New York Trade Show Buildin 
500 Fighth Ave. New York. For details 
rite: Richard Rimbach Associates, $45 
Ridge Ave., Pittsburgh 12. Pa. 
Mar. 27-29—Fducational Colloquium on Ra 
ciation Effects on Materials. sponsored by 
Offi of Naval Research and Glenn I 
Martin Ce Johns Hopkins Universit 
Baltimore Mid 
Apr. 2-5—National Acronanti Mecting 
Acronautic Production Forum and \ir 
h raft Engineering Displav, sponsored | 
Anot er Socicty of Automotive Engineet Hotel 
f r e ~ Commodore. New York 
amous a ys : Apr. 3-5—Spring Meeting. American Rockct 
lane ek Socictv, Sheraton Park Hotel, Washi 
p ee ton, D. C 
, Mav 8-11—13th Annual National Porn 
PROVEN IN SERVICE Roem Hier Sotte Mus 
Park Hotel, Washington, D. C 
Today, the famous Gee Bee ‘‘Supersportster’’ is a fondly-recalled May 24-June 2—22nd Paris Air ito oe 
memory of the ‘good old days.’ But even in 1932, a quarter ofa R whee’ oe oe Constructors. 1 
1932 century agog Rockbestos wire and cable had earned a proven-in- Bea 1.9—Fire Sake 1 Nation Aviat 
The Gee Bee Super- service reputation. Trade Show, Dl onmerith County (N. ] 
sportster’’ wins the famous Today, Rockbestos can look back on 39 years of developing and Airport. 
Thompson Trophy for the manufacturing quality wire and cable, and a long history of close June 23-25=—29th Annual Mecting Aviation 
econd year ina row. The association with the aviation industry. Distributors & Manufacturers Assn., Th 
1932 speed — 253 m.p.h, Rockbestos has continually produced high temperature wire which Broadmoor, Colorado Springs. Colo 
— anew record that lasted meets the exacting stendards of modern airplanes ... both July 12-13—British Lockheed International 
until 1936. military and commercial \ robatic Compctitic n, th Natic n i! A I 
Rockbestos will continue to develop wires to meet the aircraft Ra es (third round) ind the King’s Cup 
: ' : Air Race, Coventry Civic Acrodro 
industry's needs. Find out just how Rockbestos can help solve your WR astisahdis Mealainil 
high temperature wiring problems. Write, wire or phone for com- Sant "1.6—Sixth TInt we itional Acronantical 
plete specifications and application information. Pf ren re Rov 1 \ ihe 1 Ss ty 
ind Institute of the Acronautical Scien 
Folkstone and London. Fneland. 





Sept. 2-8—1957 Flying Display. Socicty of 


ROCKBESTOS PRODUCTS CORPORATION British Aircraft Constructors, Farn- 





AIRCRAFT — wire NEW HAVEN 4, CONNECTICUT borough, England. 
NEW YORK «+ CLEVELAND « DETROIT - CHICAGO « PITTSBURGH Sept. 9-13=13th Annual General Meeting, 
x ST. LOUIS « LOS ANGELES « NEW ORLEANS + OAKLAND + SEATTLE | | Sidadceaticmel Aic Teaneent Aias Shadeil 
— nrermar§©sn | IT Tanspe ZASS . arid. 
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NOW! AUTOMATIC NAVIGATION 
FOR GLOBAL JET FLIGHT 


An advanced system of aerial navigation, with 
the speed and precision demanded by high 
speed jet flight, has been developed by Ryan 
under sponsorship of the Navy’s Bureau of 
Aeronautics. Using continuous-wave radar, in 
which Ryan is a recognized leader, the Ryan 
AN /APN-67 navigator will enable fast-flying 
military planes and future commercial jetliners 
to travel to any point on the earth’s surface 
with new accuracy and speed 

Instantaneous in operation, the Ryan navigator 
gives the pilot his position (latitude and longi- 


tude), ground speed, ground mileage, drift 
angle and ground track in continuous, readable 
form. No computations are necessary. The 
equipment is compact and self-contained. No 
ground facilities are employed — no wind infor- 
mation or aerological data are needed 


This significant contribution to jet navigation 
is typical of the work which Ryan and the mili 
tary services are accomplishing in other fields 
of electronics research such as supersonic mis 
sile guidance for the Air Force and helicopter 
hovering devices for the Navy 


Electronics engineers will find a challenging future with outstanding opportunities at Ryan 


Aircraft * Power Plants °* 


Ryan Aeronautical Company, San Diego, Calif. 


BUILDING AVIATION PROGRESS SINCE 1922 
Avionics 
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SIMMONDS 


PACITRON 


FLIES ON THE CARAVELLE 


With an initial order of twelve Caravelle jet transports, AIR FRANCE 
maintains its policy of operating the most advanced equipment... and this 
policy calls for the specification of Simmonds lightweight Pacitron 

Fuel Gage Systems. Through‘past experience and millions of flight miles, 
AIR FRANCE has proven that Pacitron provides the ultimate in 

reliable fuel measurement and management. 


First choice with more than 40 airlines, the Pacitron system makes 
possible additional important functions of fuel management and control, 
including automatic center of gravity control of fuel weight distribution, 
low level switching through thermistor level switches and automatic load 
limit control in accordance with the flight plan. 


Simmonds pioneered the first electronic fuel gage installation over 
ten years ago. Today’s aviation world continues to recognize Simmonds’ 


leadership as “first in electronic fuel gaging.” 


immonds 
AEROCESSORIES, INC. 


General Offices: Tarrytown, New York 


Branch Offices: Detroit, Michigan * Dayton, Ohio * Washington, D.C. * Dallas, Texas * Wichita, Kansas 
Glendale, California * Seattle, Washington * Sole Canadian Licensee: Simmonds Aerocessories of Canada Limited * Montreal 














Away up where it’s cold, black and lonely at 500,000 ft., 
the thermal attack on a missile or “airplane” isn’t very 
meaningful. The air molecules at that height are barely 
nodding neighbors, rather than crammed tagether in a 
fluid mass. But, escape and re-entry into the earth’s dense 
envelope of atmosphere generate thermal attacks of 
frightening ferocity. Nose and leading-edge temperatures 
may rise to 3000°F. 

Even titanium won't stand such temperatures for 
more than a few minutes. For all those areas requiring 
long-time service life up to 1000°F, however, titanium’s 
light weight, great strength and corrosion resistance offer 


. . « « FIRST IN It 








When the tip sublimes ! 


outstanding design advantages. 

Production quantities of very high strength heat- 
treated sheet, to close gage and flatness tolerances, are 
being engineered into advanced aircraft and missiles. For 
non-military applications, all types of mill products are 
obtainable at constantly lower price levels. 

T.M.C.A. is again adding to its production facilities 
to properly service an ever-expanding market. T.M.C.A. 
engineering service and technical literature are readily 
available to all those industries challenged by weight, 
Strength and corrosion problems. 





TITANIUM METALS CORPORATION OF AMERICA, 233 Broadway, New York 7, N.Y. 






















Modification suggests alteration and 
manufacturing flexibility. Aircraft mod- 
ification and flexibility are synonymous 
at Hayes. This applies both to facilities 


Hayes engineers. 

The huge Hayes plant is divided into 
ten separate and independent bays 
each embracing 116,000 square feet of an 
assembly line and working area. These 


TO ENGINEERS AND SCIENTISTS 


The rapid growth and expansion of Hayes creates a continuing 
need for aeronautical scientists, aircraft design engineers and 
graduate engineering students, for which new opportunities 
open up almost daily. Hayes now has over 8,000 employees 
and is a competitive industrial facility for modification and 
maintenance of aircraft, including guided missile work. Write 
Personnel Department, P.O. Box 2287 





and personnel, due to the versatility of 


ENGINEERS + DESIGNERS + MANUFACTURERS 


odification 





are supported by conveniently located 
machine shops, wiring assembly lines 
and mammoth presses for structural 
shaping. 

Add to these physical advantages the 
versatility of Hayes specialized engineer- 
ing groups, and it becomes obvious why 
Hayes is able to meet tight delivery 
schedules simultaneously in the modifi- 
cation of many different types of aircraft. 





































LORD ENGINE MOUNTINGS PROVIDE 


3 more comfort 
4 and safety 
. for 
















Since pre-World War II days, major production aircraft at Lockheed 
have been equipped with Lord DynafocalgSuspension Systems. 
These produce effective ‘‘center-of-gravity” support for piston and 
turboprop engines, contributing to smoothness and comfort for 
passengers and crew. While transmitting powerful engine thrust 
and torque, Lord Dynafocal Mountings isolate engine disturbances, 
reduce noise, minimize wear to the airframe and improve the over- 
all safety of the craft. 

For the finest in aircraft engine mountings, look to Lord—the 
leader in Engineered Vibration Control and bonded rubber products. 
For information, call your nearest Lord Field Engineer or the Home 
Office, Erie, Pennsylvania. 


ELECTRA (1934): 


One of the first all-metal passenger planes. Howard 
Hughes flew one around the world in 1938. 











HUDSON (1938): 


First American-made plane to fight in World War Il. 
First p!ane to capture a submarine. 











LODESTAR (1939): 


Fastest pre-war commercial transport. Served during 
war as troop, cargo and litter carrier. 












VENTURA (1942): 


Versatile hit-and-run bomber of World War Il. Backbone 
of Navy's Pacific air striking force. 










CONSTELLATION (1943): 


First used as high-speed Air FoRe transport. Now 
used by airlines all over the world. 














NEPTUNE (1945): 


Navy's first land-based patrol plane carries bombs, 
torpedoes, mines. Also operates from carriers. 


















SUPER CONSTELLATION (1952): 


Ultra-modern passenger plane. Also used as high- 
altitude radar plane for Air Force and Navy. 












Lord bonded rubber 
engine mountings are 
standard on most mod- 
ern aircraft. Their rug- 
ged dependability as- 
sures superior vibration 
isolation throughout a 
long service life. 


LORD MANUFACTURING COMPANY « ERIE, PA. 


















HERCULES (1953): 


Aerial freighter. Turboprop powered for high speeds, 
can carry 20-ton payload. 


designers 









and producers 
of bonded 
rubber 
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products 
since 1924 
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an aircraft’s skin 


... Safely controlled by 
new Johns-Manville structural Insulation 


New Problems. The engine compart- 
ment of today’s jet aircraft is a “hot 
spot” both literally and figuratively. 
Not only are engine temperatures 
rising higher; greater speeds have 
produced higher air flow velocities and 
complex pressure problems. These 
new conditions call for a radical de- 
parture in insulation design. 

New Answers. Many designers have 
successfully combatted these engine 
compartment heat problems with the 


JONNS MANVILLE 


help of Johns-Manville. In the J-M 
laboratories new insulating methods 
have been developed which are adapt- 
able to practically every type of aircraft. 
Among these is a totally new concept 
in structural insulation designed es- 
pecially for engine compartments in 
the new Century series as well as the 
latest naval aircraft. 

Matchless Experience. Inthe field 
of jet aircraft insulation, no other com- 
pany can match the experience of 


YY) Johns-Manville 


Johns-Manville insulation scientists. 
From the very beginning of the jet age 
they have been working closely with 
all the major engine and airframe man- 
ufacturers. Today they are busy devel- 
oping new materials in new shapes 
and sizes for the insulating problems 
of tomorrow. 

Why not put this experience to work 
for you. Write Johns-Manville, Box 
14, New York 16, N. Y. In Canada, 
Port Credit, Ontario. 


PRODUCTS FOR THE 
AVIATION INDUSTRY 














TO CONVERT OR ABSORB 
THERMAL EFFECTS AT LOW GOST 
SYLPHON BELLOWS AND ASSEMBLIES 


Whether design problems involve thermal, pres- 
sure or mechanical effects, Fulton Syiphon can 
help you use the simple, foolproof bellows 
principle to best advantage. For one thing, an 
unmatched engineering service assures you 
of the right bellows or bellows assembly. 
Specialized skills and facilities also enable 


FULTON SYLPHON 


BELLOWS 
if "aaa RS, 








Fulton Syiphon to Eyocmnca Tayomeatge bellows 

assemblies at lowe aren n you — _ 
self. And o sty foam Pelham ag ote Ape 

on te extra kn ra a ce ome from 52 

years of experience with e 

beliqgws applicatio a 
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SHLASTIE Seals stay efficient from -130 to 500 F 


NAME 













Drag chute door seal on Republic 
F-84 is made of Silastic to assure 
trouble-free performance after pro- 
longed and repeated exposure to high 
and low temperatures. The outstand- 
ing serviceability of Silastic has led to 
its use as a seal for all types of air- 
craft access openings. 





Silastic*, Dow Corning’s silicone rubber, adds efficiency 
and dependability to your product because it stays resili- 
ent and keeps its shape at temperatures which quickly 
destroy the effectiveness of organic rubber. Available 


Get latest data on Silastic — 
through leading rubber companies in practically any color, 





COMPANY 


ADORESS 


Mail coupon today size or shape—sponged, solid or hollow. 
Sheens moesoosss es onemnada 2 
( ation, Der 1 | Typical Properties of Silastic for Seals 
Ti i ' 
Dies nS as SS : ¢ Temperature range, °F -130 to 500 
. ¢ Tensile strength, psi 600 to 900 
: * Elongation, % 150 to 300 
: ° Tear strength, lb, in 40 to 75 
Se eas Dye, : ¢ Compression set, %, @ 300 F 25 to 50 
ml = ; ¢ Hardness range, Durometer 20 to 80 
ZONE STATE ¢ Weather, ozone and corona resistance Excellent 


If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 





first in silicones WR att: 


Size DOW CORNING CORPORATION © MIDLAND, MICHIGAN 
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One manufacturer used flexible shafts to re- 
place 35 parts in a Hydraulic Power System 
. cut costs by 90%. Four flexible shafts re- 
placed a 35-part remote-control system... 
simplified design . . . made assembly easier 
. eliminated alignment problems . . . im- 
proved performance! 


This is only one of hundreds of remote con- 
trol and power drive problems these quality 


Flexible Shafts 
Eliminate 





Unnecessary 


Parts 


flexible shafts are solving in every industry 
today. Can S.S. White flexible shafts help im- 
prove your product? Perhaps make it lighter 
in weight .. . cut production costs .. . elimi- 
nate unnecessary parts? 


If you'd like to know more about flexible 
shafts, the advice of our engineers costs you 
nothing. Just write to 


S. S. White Industrial Division, Dept. vy, 10 East 40th Street, New York 16, N. Y. 
Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif. 


1N FLEXIBLE SHAFTS / 


















Useful data on how to select 
and apply flexible shafts! 
Write for Bulletin 5601. 
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...the standard transparent plastic 
for small planes, too... | 


oe . . . . 4 _ ref , M fh 
The use of PLexiGras acrylic plastic in aircraft is by i} SOSA = yr J) 
U U 


- 


[-] 
no means confined to coekpit enclosures and windows é 
on the country’s fighters, bombers, helicopters and com- J 
mercial transports. Manutacturers of planes for business 
and pleasure flying, like the makers of the Cessna 310 
shown above, also use PLEXIGLAS—to give their cus 
tomers unrestricted visibility and good service com- 


mensurate with the efficiency and comlort that are 


Chemicals for Industry 


ROHM € HAAS 
COMPANY 


WASHINGTON SQUARE, PHILADELPHIA 5, PA, 


Representatives in principal foreign countnes 


built into today’s small aircratt 


PLENIGLAs is the standard material for transparent en- 
closures because it has the required clarity, strength, light 
weight, formability and weather-resistance. Through- 
out the aviation industry, manufacturers count on the 


twenty-year experience ol Rohm & Haas Company, 





as the supplier of PLEXIGLAs, for help in solving specific 
aircraft-glazing problems. They also can count on con- Canadian Distributor: Crystal Glass & Plastics, Ltd, 
stant research at Rohm & Haas to raise the quality 130 Queen’s Quay at Jarvis Street, Toronto, Canada. 
of transparent plastic to higher levels, to meet the re- SRS epee ee Cai re 
quirements of planes of the future. Aotocinad ceambiies ie sie Vanetietetin, 
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A recent short-wave broadcast from Melbourne, Aus- 
tralia... received in Syracuse, N. Y. (over 10,000 
air miles) with no perceptible flutter or fading . . . is 
further proof that General Electric's new radio tech- 
nique . . . Synchronous Amplitude Modulation’. . . is 
the solution to the problems of long-range radio 
operations. Its concept. and operation are uniquely 
simple . . . SAM* is compatible with all present forms 
of radio equipment... its opera- 
tors need no further specialized 


Aviation CDectronies Produste 


INDICATORS AND DISPLAY + 


WEAPONS CONTROL RADAR + SEARCH RADAR + 


MISSILE CONTROL + AIRBORNE SONAR + COMMUNICATIONS - 





























Message from 
Melbourne 


training... yet it preserves complex wave forms 
even while handling the Doppler effect. Its sup- 
pressed-carrier, double-sideband transmission and 
synchronous reception promise significant savings in 
weight and cost. Of paramount importance is SAM's* 
resistance to jamming and interference. Here again, 
is a vivid example of LMEE’s invaluable contribution 
to progress...in furthering new uses for electronics. 
For the very latest information 
on SAM*...write Section A 


sry 
nutty 


Suolude: 


COUNTERMEASURES + NAVIGATION 


FUZES + AUTOMATIC TEST + DATA PROCESSING 


Progress /s Our Most Important Product 


GENERAL @® 


LIGHT MILITARY ELECTRONIC 


ELECTRIC 


EQUIPMENT DEPARTMENT 


FRENCH ROAD, UTICA, NEW YORK 

















HOW FRUEHAUF TRAILER COMPANY, 
Detroit, Michigan, mounts Tim- 
ken bearings on a typical trailer 
wheel hub to take heavy loads, 
reduce friction, assure depend- 
able performance. 





35,000-pound airport rolls on 
TIMKEN’ bearings 


O make possible launching jet 

fighters and missiles without run- 
ways, Fruehauf built the new ‘Zero- 
Length” semitrailer for Martin, Balti- 
more. And to be sure the wheels and 
axles could take the 35,000-Ib. trailer 
load plus the weight of the plane or 
missile, Fruehauf engineers specified 
Timken” tapered roller bearings for 
the wheel mountings. 

Timken bearings take both radial 
and thrust loads in any combination. 
Their tapered construction does it. 
And full line contact between their 
rollers and races gives Timken bear- 
ings extra load-carrying capacity. The 
trailer wheels roll easily on Timken 
bearings. Need no special devices to 


take the heavy thrust loads of turning. 

Wear and maintenance are cut, 
longer bearing life assured because 
Timken bearings practically elimi- 
nate friction. They're geometrically 
designed to have true rolling motion 
and manufactured with microscopic 
accuracy to conform to their design. 
Closures are more effective because 
Timken bearings hold wheels, hubs 
and axles concentric. Dirt can’t get 
in, lubricant can’t get out. And Timken 
bearings shrug off the shock encount- 
ered pulling the trailer over rugged 
terrain because their rollers and races 
are case-carburized to give them a 
hard, wear-resistant surface over a 
tough, shock-resistant core. The fine 





our own steel mills. 


fine alloy steels. 


WE MAKE OUR OWN STEEL 


The special grade alloy steel which 
gives Timken bearings their strength 
and resistance to wear is made in 


Only Timken tapered roller bearings 
have these advantages: 1. advanced 
design; 2. precision manufacture; 
3. rigid quality control: 4. Timken 


. s 











NOT JUST A ROLLER 


NOT JUST A BALL 
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THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL 





TAPERED ROLLER BEARINGS 


AND THRUST 


alloy steel used in Timken bearings 
is made in our own mill. We're 
America’s only bearing manufacturer 
that takes this extra step to insure 
bearing quality. 

No other bearing gives you all the 
advantages that Timken bearings 
give you. Specify them for the 
machines you design, buy or build. 
Always look for the No. 1 sign of 
value on every bearing —the trade- 
mark ‘‘Timken’’. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 


=a 


This symbol on a product means 
sts bearings are the best. 








LOADS OR ANY COMBINATION 
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B.EGoodrich 











BREAKS ICE FASTER — Chordwise tubes, elec- 
tronic controls and quick-snap inflation cycles 
make B. F 


ethcient, dependable system of ice protection. 


Goodrich pneumatic De-Icers an 








GIVES FIGHTERS A LONGER REACH—Seal-Head 
Rivnuts fasten aluminum wing sections to 
form integral wing tanks in fighter plane, 
give it a longer range without weight sacrifice 








LANDS BIG ONES—BFG wheel and brake as- 
semblies give maximum strength, low weight, 
safe stops. New BFG high capacity dise brake 
already specified for propjet transports. 





HEATED GIRDLE — BFG electrically heated 
rubber is light, flexible. Photo above shows 
how it provides heat for oil valve to maintain 
flow of oil despite low temperatures. 








PROPELLER PROTECTION — Electrical De-Icers 
for propellers fic skin-tight on blades, cuffs 
and spinner, give added protection against 
eroding effects of rain, sand and dust. 





TAKES OFF WEIGHT—BFG Tubeless Tires help 
save weight, make possible bigger payloads. 
Dimpled tread wears slower, more evenly, 
gives more landings before recapping. 


B.F. Goodrich Aviation Products improve performance, 
cut over-all weight, reduce maintenance 








| tian THE VERY BEGINNING of the aviation industry, 
B. F. Goodrich engineers have designed equipment with 
an eye to dependable performance, lower weight and less 
maintenance. 

Long experience in solving specific problems is reflected 
by a few of the products recently developed by B. F. Goodrich 
Aviation Products; a new disc-type brake that stops faster and 
smoother, has automatic two-way adjustment and longer 


service life; an omnienvironmental full pressure suit to pro- 
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tect pilots at high altitudes; and new chordwise De-Icers with 
smaller inflation tubes that parallel the direction of air flow. 

Whether you are designing a new plane, converting exist- 
ing planes or maintaining a fleet, B. F. Goodrich Aviation 
Products engineers can help you. Write for specific product 


information: B. F. Goodrich Aviation Products, Akron, Ohio. 


B.EGoodrich Aviation Products 
A division of The B. F. Goodrich Company, Akron, Ohio 














EDITORIAL 





USAF Faces Budget Squeeze 


Last year we called the original Fiscal 1957 airpower 
budget submitted by the President to Congress a fraud 
because it would not support the level of airpower which 
its advocates claimed, and they knew full well that it 
would not. Events during the past 12 months have 
proved conclusively just how much of a deliberate decep- 
tion this budget proposal really was. 

Less than three months after it was submitted, the 
administration abandoned the pretense that this budget 
was adequate and asked Congress for an additional $500 
million for aircraft and missiles. By mid-vear, Congress 
had added approximately another $1 billion. 

Even then, the administration and its Pentagon hench 
men claimed that this additional money was not really 
necessary and could not be wisely used. Now we hear 
from the Pentagon's fiscal expert, Assistant Secretary 
Wilfred McNeil, that $700 million of this extra money 
has already been obligated for the long range ballistic 
missile program, and other portions of the extra money 
have been obligated to accelerate aircraft production. 
‘This indicates clearly that the congressional majority 
that boosted USAF funds for Fiscal 1957 was more 
accurate in its appraisal of the real requirements for 
financing adequate airpower than were the President's 
fiscal and military advisers who drafted the original plan. 


Proclamation vs. Fact 


For three vears, the administration publicly proclaimed 
that its airpower budget economics would not impair 
US.AF’s progress in building toward the goal of 137 com- 
bat wings. As late as last vear, the administration spokes 
men in both Congress and the Pentagon stoutly denied 
there had been any change in this goal and insisted that 
fiscal policies were sufficient to support it. 

Virtually everybody who has followed the progress of 
airpower budgets in the post-war cra knew this was 
simply not true. 

But not until January 1957, less than six months from 
the date USAF was supposed to achieve its 137 wing 
strength, did the administration publicly admit that this 
goal had been abandoned and announce a programmed 
cutback to 125 wings. But even this step in the direction 
of candor was characterized by some sleight of hand 
mancuvers that are more characteristic of a carnival 
walnut shell and pea operator than responsible federal 
officials. 

lwo significant changes have been introduced by the 
Defense Department in the vardstick which for conve 
mence and public understanding has been used to 
measure aitpowcr. 
¢ First, USAF Wings that have already been in exist- 
ence have been transferred from the support status to the 
combat wing program. These include at least three C-123 
assault transport wings and possibly a guided missile 
wing. 

* Second, a “third dimensional approach” has been 
introduced into the budget discussion for the first time 
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which adds carrvover funds appropriated but not obli 
gated last vear into the Fiscal 1958 program to give it an 
air of opulence not justified by the facts 

In addition, the administration is still not telling the 
whole truth about its wing cutback program Although 
a genuine cutback to 120 wings is clearly indicated by 
the Fiscal 1958 budget after the }2S-wing shel! game 
sleight of hand is climinated, the administration's fiscal 
policy already has programmed a cut to 112 USAF wings 
by 1960. Thus, the administration is already clearly 
committed to a cutback in USAF strength for the 
remaining vears of President Kisenhower’s sccond term 
that is far in excess of what it has vet publicly admitted. 


What Is Real Issue? 


We hold no particular brief for the 137 wing level as 
a magic number or a panacea for all military airpower 
problems, and we would not argue with the thesis that 
112 wings equipped with a wide varicty of atomic wea 
pons, supersonic all-weather fighters, guided missiles and 
B-52 bombers represent more genuine combat strength 
than 137 wings equipped with subsonic aircraft and 
conventional weapons. 

But this is not really the point at issuc 
is whether the modern airpower programmed for the 
112 wing program will be significantly superior to what 
the Sovict air force and its satellites will have in the air 
bv the same date. 

We also firn ly believe that the American people, 
whose welfare and future is at stake, have a right to know 
the facts as to what is being done for the defense of their 
country. We believe thev have a nght to know the 
whole truth on the defense thev are paving for and 
depending on—not just fragments of the truth that some 
government officials feel are “safe” to tell them or frag 
ments that, while true in themselves, can be strung 
together to produce a totally misleading picture. In 
presenting its Fiscal 1958 defense budget, the administra 
tion has finally begun to tell the truth about its planned 
military airpower p'ogram, but it still has a long way 
to go before it gives the American public the whole 
truth about this vital subject. 


The real issue 


Gradual Decline 


The sad fact is that the Fiscal 1958 budget, like its 
predecessors of the last three vears, will produce a 
gradual decline in the ratio of American airpower strength 
to the atomic-airpower strength which combinations of 
potential enemies may have during the next three to 
five vears. 

USAF is facing the inevitable consequences of a steady 
budget squeeze that will reduce its future strength faster 
than modernization of equipment and weapons will 
increase it. This is the issue around which the con 
gressional debate on the Fiscal 1958 defense budget will 
center. —Robert Hotz 
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The North American Super Sabre 
streaks for altitude at supersonic speed. 


up on 
its 
tail—of 


TITANIUM 


Most of the tail section and many other vital parts 
of North American’s F-100C supersonic fighter 
are made of titanium. It not only reduces 

gross weight by several hundred pounds, it 
withstands the searing combination of engine 

and aerodynamic heat. 

Titanium is no stranger to North American 
aircraft. The first F-100, FJ-4 and earlier planes 
like the F-86D Sabre Jet and the FJ-2 and 
FJ-3 Furies for the Navy all fly with titanium. 





Here’s why — Titanium’s high strength-weight 
ratio... its freedom from stress corrosion cracking 
. its corrosion resistance . . . and its ability to 
withstand high operating stresses have made it an 

essential part of high-performance aircraft. 
REM-CRU led in the development and 

production of titanium for aircraft applications. 

And REM-CRU’s enlarged facilities mean 

prompt delivery of the titanium grades, sizes and 

shapes you need—including new high-strength, 

weldable alloys. What’s more, REM-CRU 

is always glad to share with you the wealth 

of titanium data it has available. 


Seam welding REM-CRU 


titanium tail section. 









U.S. AIRE ORC 
25760 





<a = 


To keep abreast of the latest developments 

on this vital metal. write to Dept. A-1 for the 
Rem-Cru Review—a free periodical presenting the 
latest technical data on titanium alloys. 


TEUTAN FU IM soanew-crv Tivanium, inc., MIDLAND, PENNSYLVANIA 
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WHO'S WHERE 





In the Front Office 


Dr. James A. Marsh, vice president, Svs 
tems Laboratories Corp., Sherman Oaks, 
Calif. Also: Richard H. De Lano, director 
ot company's systems mtcgration division 

Carl F. Schmitz, executive vice president, 
Crane Packing Co., Morton Grove, TL; 
Vance FE. Vorhees, vice president-sales; B. H. 
Stenberg, vice president-manufacturing 

kK. U. DaParma, vice president-operations, 
Sperry Gyroscope Co., division Sperry Rand 
Corp.. Great Neck, N ¥ 

Dr. Oliver G. Haywood, vice president 
and manager-Electronics and Avionics Di 
vision, Emerson” Electric Manufacturing 
Co., St. Louis, Mo 

Dr. Douglas H. Ewing, vice president 
Research and Engineering, Radio Corpora 
tion of America, New York, N. Y. Also 
Ilumboldt W. Leverenz, assistant director 
of research, RCA Laboratories 

Sam DuPree, vice president-general prod 
ucts group, Goodvear Tire and Rubber Co, 
\kron, Ohio. Mr. DuPree succeeds Joseph 
k. Mavi, retired 

Capt. F. D. Pfotenhauer (USN, ret.), vice 
president-production, and D. C. Eaton, vice 
president-program management, — Reaction 
Motors, Inc., Denville, N. J 

Raymond J. Condon, vice president-gor 
emment projects (Washington, D.C.), Aero 
nautical Division, Munneapolis-Honevwell 
Regulator Co., Minneapolis, Minn 

Stanley Gewirtz, vice president, National 
Airlines, Inc. Also: Richard A. Fitzgerald, 
vice president (Washington, D.C.) 

Horace Singleton, assistant vice president. 
Acronautical Division, Robertshaw-Fulton 
Controls Co., Anaheim, Calif 

Laurance H. Cooper, — manager-Los 
Angeles office, American Bosch Arma Corp., 
Hempstead, N. Y. Mr. Cooper is former 
president and director of Hall-Scott, Inc 


Honors and Elections 


Air Commodore F’. R. Banks, a director 
of the Bristol. Aeroplane Co.. has been 
named a 1956 Honorary Fellow of the 
Institute of the Acronautical Sciences, in 
recognition of contributions to aviation 

George F. Jude, director of flight contro] 
cngincering at the Sperry Gyroscope Co 
has heen selected by the Institute of the 
\cronautical Sciences to receive the Law 
rence B. Sperry Award “for signifscant con 
tribution to the advancement of precision 
automatic flight and all-weather flying.” 

The following have been clected to three 
vear terms on the Institute of the \eronau 
tical Sciences Council: William B. Bergan. 
executive vice president, The Glenn 1 
Martin Co.; Victor E. Carbonara, president, 
Kollsman Instrument Corp.; Jack $. Parker, 
vice president, General Electric Co.; Henry 
J. FE. Reid, Director, \Langleyv Acronautical 
Laboratory, NACA; and Edward C. Wells, 
vice president-engineermg, Bocing Airplane 
Co. Raymond C. Sebold, vice president 
engineering, Convair Division, General 
Dynamics Corp., has been elected to serve 
the remaining two years of the term of 
Mundy I. Peale, now LAS president 

Continued on page 117 
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INDUSTRY OBSERVER 


P Watch for Defense Department auditors to begin scrutmizing travel 
expenses of engineers submitted by defense contractors ay allowable costs 
on government contracts. Pentagon thinking is leaning toward cutting down 
the percentage of engineering travel as allowable costs, particularly where 
contractor to 


it goes for travel expenses for moving an cngincer from onc 


another as a result of recruiting campaigns. 


P Rolls-Royce RA.29 Avon turbojet engine now scheduled for use in the 
dg Havilland Comet IV transport has 1,000 Ib. more thrust than the 
eatlier RA.26 commercial engine. Added thrust is due primarily to the 
addition of an extra “zero stage” to the compressor. RA.29 has 11,000 Ib. 
thrust with 16 compressor stages and an engine weight of 3,148 Ib. as 
compared with 10,000 Ib. thrust, 15 compressor stages and an engine weight 
of 2,900 Ib. for the RA.26. 


over ¢ onvalr’s 
but USAI 
military 


P Watch for the USAF-Navyv plant cognizance row to crupt 
San Dicgo plants. Plants are now under Navy cogmizance, 
currently accounts for 99° of Convairs San 
Navy recently complained over the high cost of secunty clearance operations 
for emploves beimg hired at these plants for the Atlas ICBM program, and 
USAF’ offered to take over all cogmizance responsibilities. Last row 
cognizance Was during the Korcan war when the Air Force made a pass at 
Pratt & Whitnev’s Connecticut plants because of a major shift in) produc 
tion and development business from Navy to USAT Navy, however, held 
onto P&W plant cognizance 


Dicgo business 


ONCT 


> Hughes Tool Co.'s Aircraft Division has received three Army research 
contracts for the development of a fiving crane using pressure jets as its 
power source. The company’s NH-17 mav be disassembled and its compo- 
nents used in a test program to establish the advantages of the pressure jet 
as a propulsion system. XH-17 was flown at 46,000 Ib. gross and—although 
only a research vehicle—lifted a pav load of 8,000 Ib. 


have negotiated with Canada’s 
Orenda Engines Ltd licensing agreements for manufacture of 
Orenda’s PS13 Iroquois engine. Lroquois will be installed im a B-47 test bed 


and is rated at 20,000 Tb. thrust and 30,000 Ib. with afterburner 


> our American manufacturers 


cngin¢ 
regarding 


P Western Hemisphere rights to the French-<leveloped low-frequency Radio 
Web navigation-trafhic control svstem have been obtained by Stavid Engi- 
neering, Inc., of Plainfield, N. J. ‘The svstem is considered by some as a 
successor to Vortac, and Stavid says it also could provide automatic collision 
avoidance protection. 


> Pastushin Aviation Corp., of Los Angeles, has received an initial orde: 
for 140 400-gal. aluminum alloy external fucl tanks for the Boemg B-52 
Panks will incorporate integral pylons utilizing honevcomb panel constru 


One B-52 will carry two of the units 


tion. 


> Kaman Aircraft Corp. is expected to win Navy's utility helicopter competi- 
tion with the company’s first single-rotor configuration. Design has been 
chosen over Vertol’s HUP-4, a tandem powered by the Wright R-1300 
engine, Already about four months overdue, Bureau of Aeronautics’ an- 
nouncement of its decision is expected this week. 


P Pairchild Aircraft hopes to sell its C-123 assault transport to the Vene 
vuclan air force The aircraft already has been demonstrated to top An 
force officers, in Venezucla and interést is reported high because of the 


aucraft’s performance on short fields common to that part of the world 


> Scheduled firing program for Army's Redstone missile calls for rounds to 
be launched on alternate ‘Tuesday nights at 9:00 p.m. Current firings began 
at Air Force Missile Test Center, Cocoa, Fla. after a month's lapse for 
holidays. 


© Sccond test round in the Vanguard program, the 14th Martin-built Viking 
rocket, is expected to be launched within the next two weeks 
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Through skill, experience and production ef- 
ficiency, Fairchild Engine Division manufac- 
tures such precision parts as turbine wheels, 
frames, diaphragms and turbine buckets for the 
jet engines of some of America’s most powerful 
fighters and bombers. Subcontracting many other 
parts as well, Fairchild Engine Division has 


proved dependable production performance in 
mass quantity to highest precision standards. 

Now in Fairchild’s new plant at Deer Park, 
Long Island, this production capability is in- 
creased even more, and will be put to work 
wherever necessary to serve today’s ever ex- 
panding aviation industry. 
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Budget Support From Twining 


Look for Gen. Nathan F. Twining, Air Force Chict of 
Staff. to defend the reduction of USAB’s goal trom 137 
to 12S wings proposed im the Fiscal 1958S budget 


(Atv. jon 21. p...26 Phe General knows that 12S 


+ +) 


wings ts not the minnmum under USAR’s present: pro 
gramming. Lhe 1960 goal: 112 wings 

nan ° 

Gen. Twinme. however, will tell the whole truth if 


congressinen ask him how much the slash will damage 
vcr Capabilities. If the Democrats can 
ut of Jus answers, they are welcome to do 


\inenca s 
make an issuc 
so, but Gen. Twining cannot put himself im the position 
of helpmg to provoke a fight 

Kev fo this situation is the fact that Gen. Twining is 
slated to succeed Adm. Arthur Radford as chairman of 
the Joint Chiefs of Staff this vear and, as such, will be top 
military adviscr to the Eisenhower Administration. 

Hearings on the budget will begin this weck at execu- 
tive sessions of the House Appropriations Subcommittee 
on the Armed Services headed by Rep. George Mahon 
(1).-Tex Lead-off witnesses will be Adm. Radford and 
Defense Secretary Charles FE. Wilson, followed bv the 
secretaries and chicfs of staff of the armed services 
Gen. ‘Twining cxpects to be called late this week or 
carly next week. By March. the subcommittee expects 
to divide inte three groups—Army, Navy and Air Force 
for more detailed consideration of the military programs 


New Look at Profits 


Hlouse Arned Services Investigating Subcommittec 
headed by Rep. kdward Hebert (D.-La.) will look into 
the procurement practices and profits of aircraft engine 
ind parts manufacturers. Tt will also contimuc last 
vear’s investigation of airframe manufacturers John 
Courtney, fonmer Navy Department and Justice Depart 
ment attorne,, romams as subcommittce counsel 

In another move, the Senate Preparedness Subcom 
mittce headed by Sen. Lyndon Johnson (D-Tex.) is 
expected to approve and release within the near future 
reports dealing with aircraft and guided missile procure 
ment—with special attention to procurement delays—and 
policics on the cmplovment of military officers by private 
firms. ‘The subcommittee staff, headed by Daniel Vic 
Gillicuddy who formerly served with Army counter in 
telligence and the Federal Bureau of Investigation, 
already has completed its basic work. 

Phe House Military Appropriations Subcommittee’s 
staff has also completed its reports on the Military Air 
Fransport Service and military aircraft procurement, but 
no decision has been made on public release. Last vear, 
the subcommittce said the Air Force should handle its 
air transport business “in such a way as to assist m keep 
ing the nonschcduled and other airlines in a reasonably 
sound financial and operating position. 


Outlook Good for Burke 


Phe outlook is bright for congressional approval of 
funds to beg construction of a new airport at Burk 
Va., as an alternate to Washington National Airport—this, 
despite opposition of the Marvland delegation and some 
within the Scnate \ppropriations Committec 

Phe administration is expected to submit a request 
for $35 milhon appropriation sometime this week 

Senate Appropriations members opposed to the proj 


Washington Roundup 








ect—Sen Spessard Holland (DD bla md Sen. Nhargaret 
Chase Suuth (RON favor a new study auned toward 
icachung a different solution to the problem: of au trathe 
congestion m= the Washington ares \s an ouiterun 


measure, they arc msisting that some scheduled arbi 
operations and all private plane operations at Washing 
ton National be shifted to Baltimore's bnendship Airport 
The shift of Military Air Transport Service operations 
fiom Washington National to Andrews AB will be 
completed by July 1. 


Hearings on Ross 


The House Government Operations Military Sub 
committee headed by Rep. Chet Holifichd (D-Calit.) ts 
scheduled to open hearmegs shorth n the award of 
over $5 milhon in defense contracts to a firm owned 
by the wife and brother-in-law of Robert Tripp Ross, 
Assistant Secretary of Defense for Legislative and Public 
Affairs (AW? Jan. 21, p. 25). Ross has taken a leave of 


absence from his post 


Stock Hearings 


Public Senate hearings into the flood of purchases of 
Northeast Airlines stock after the carner was awarded a 
New York-Miami route probably wall begin m= omid 
Icbruary Northeast stock trading jumped from 400 
shares on Aug. 2, when the Civil Acronautices Board 
voted the new route m executive session, to over 20,000 
shares on Aug. 3, although the decision was not mad 
public until Aug. 10. ‘The staff of the Senate Permanent 
Investigating Subcommittee headed by Sen. Jolin Me 
Clellan (D.-Ark.) has cnough mformation for a start 


Partisan or Bipartisan CAB? 


While Congressional Democrats are becomimg im 
creasingly concerned over the administration's policy. of 
uppomting its supporters to Democratx posts on the 
Ciwil Acronautics Board and other quast-yudicial agencies 
(AW Jan. 14. p. 39), some Republicans are arguing m 
the opposite direction—that all regulatory agency posts 
should be filled by bonafide Republicans 

Republican Rep. J. Arthur Younger of California has 
proposed legislation which would create a new Depart 
ment of ‘Transportation and Communications to take 
over the functions of the CAB and other regulatory 
agencies 

“Our government will function much better if the 
work performed by these independent bodics is super 
vised by, and made responsible to, the cabinet and the 
President, who, after all, bears the responsibility for the 
total executive administration of our government,” 
Younger declared. “I know of no corporate setup which 
permits groups within the corporation to operate and 
function independently of the board of directors s 

On the other hand, Democratic Sen. Miike Monronevy, 
of Oklahoma, voiced skepticism over the appointment 
of Loui Hector, a Flonda Democrat who voted for 
Eisenhower m 1952 and 1956, to the Democratic CAB 
post vacated by Joseph Adams 

“Although bi-partisanshap ts required by law, many 
quasi-judicial agencies are now bemg filled entirch with 
Republican members This development threatens the 
theory of bi-partisanship im the membership and gravely 


endangers their operations —Washington staff 
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British Procurement, Accounting Flayed 


House of Commons Select Committee assails aireraft 


industry for waste and failure in blistering report. 


London—Britain’s svstem of military 
wrcraft procurement is) strongly criti 
cizcd for waste and failure in a blister- 
ng report isucd by a House of Com 


MmOnS COMMITEE 
iho charges that the 
government has no control over profits 
of thie urcraft industry 
idea of what these profits arc 
Phe 344-page report was prepared by 
Select Committee on 
i lengthy investigation 


The committec 


swollen and no 


the 36amember 
ifter 
into the subject 

It charges that the aircraft 
has been overloaded with 
unbitious 


Iestimates 


industry 
In. Expensive 
md too program im which 
public funds were wasted on unsuccess 
ful aircraft 

It writes off Britain's postwar fighter 
and calls not onls 


program as a failure 


for a change in government methods 
of procurement but 1 complete reorgant 
zation of the British aircraft industry 
Refuting carlicr government and in 
dustry attempts to gloss over aircraft 
difficultics, the detailed document. is 
the strongest official indictment of the 
condition of the British industry vet 


made. 


Swift a Failure 


commnittee’s charges 
failure 
The 
government did not face up to this and 
reduce the 


Among. the 
e Phe Supermarine Swift is a 
which cost more than $92 million 


number of aircraft on order 
once it became clear that its perform 
ince was unsuccessful. 


@ Vickers V-1000 jct transport was the 
most expensive British aircraft never 
produced Ihe only return on the 
more than S17 million invested in this 


urcraft was largely its scrap valu 

@ Close to $10 million was spent on the 
Short Sperrin medium bomber before it 
was dropped with completion only of 
two prototypes 

¢ More than $1.8 million was spent on 
before the Army de 
American Corporal im 


RAI 


a guided missile 
cided to use the 
stead, and. the requirement was 
dropped 

¢ More than $50 million was spent be 
1946 and 15 different 


intended for use. but 


tween L955 on 
projects 
they never went into production. Onh 
return was 22 aircraft 


@ Some $4.8 million 


SCTV ICC 


was spent on ad 
of both the Swift and 
they were aban 
committee was 


vanced versions 
Hawker Hunter before 
doned Phe 
that this was done as insurance agaist 
the possibility of failure of the English 
electric Po) fighter 


informed 
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\Itogether, the report notes, $F mul 


lion was expended on British military 
urcraft between 1945 and 1955. The 
committee Comments that “less has 


] been 


been aclueved than might have 
expected 

The report's 
closely parallels the 


verse Comment on the 


strong official eriticism 
continuing and ad- 
British industry 


made during past vcars by a number 
of outside sources, including this maga 
zine (AWW Oct. 29, p. 21). The com- 


mittee report drew pronunent attention 
in all British newspapers and copies of 
the inch-thick document already have 
been sold out 


Criticism Unheeded 


Noting that thosc who have spoken 
out against the madcquate performance 
of the industry in the past have gone 
largcly unheeded, the Financial Times 
f London said editorially 
Ihe report reveals for the first 

many facts to support fears often 
outside the aircraft 
money, ma- 


Cini 
voiced mside and 
industrv—that 
terials and manpower are dissipated by 
being spread too thinly over too many 


resources Wm 


projects 

Both the Ministry of Supply and the 
Niinistry of Defense come in for severe 
One of the 
most shocking discoveries of the com 
mrittccd covermment depart 
ment possessed nv owunformation on prof 


riticism m= the report 


was that no 


its made on contracts. ‘The report calls 
this an “absurd” situation 
Your committee was somewhat sur 


prised to learn that the Ministry of Sup 
ply not figures but also 
sccmed to lave no clear idea of what 
ro bemg made on contracts for 
urcraft drawn up by them,” 


} 
OMIA had no 


profits WC 
militar 
the re port States 


I... J. Dunnett, deputy minister of 
supply, told the commiuttec 
“The impression | get is that it 


cxtremcly difficult to disentangle from 
their (the firm's) accounts exactly where 
the profit has been made. One would 
to have grcat deal of dc 
tailed precisch 
what they arc making on our contracts 

We have not scen 


] 
firms MAKING CVNCCSSIVE 
er 


really have 


Information to know 
inv evidence of 
profits on our 
WOTK 
Ihe committce takes strong excep 
tion to this, saving it is not clear how 
the two statements in the answer can 
be reconciled 

Its report SVS 

“Tf it is impossible to work out how 


much profit a firm making, it must, 


in your committce’s opinion, be equally 
unpossible to determine that profit has 
not been excessive.” 

Phe committec 
submitted at its request by the Minis 
try of Supply on this subject appe ircd 
to be the ministry's first ittempt to 
make anv calculation about 
Prom this memorandum, it seemed to 
members of the committee that the re 
turn on sales of aircraft and cquipmecnt 
to the Ministry of Supply by five large 
aircraft firms was about 18‘. 


savs a memorandum 


pronts 


Immediate Review 
calls for an imim«e 


ministry's 


Lhe committec 
diate review of the 
ing procedures 

The $66 milhon spent on research 
1945 and 1955 did not seem 
the committec decided, but 


iccount 


between 


CAXCCSSIVC, 


much of it was wasted. There wer 
too many projects for the technical 
manpower available and = many wer 


continued after thev outlived their usc 


fulness. 
“Your committee feels that there ts 
insuficicnt control im this field.” the 


report states. “Once a project has been 
continuing for time there ‘ar 
obviously powerful vested interests im 
keeping it going and in a few 
millions of pounds mav be spent.” 

Phe committee was surprised to find 
that of the 26 research projects of the 
past decade, 10 were helicopters The 
Ministry of Supply explained this dis 
proportionate figure by saving the serv 
iccs had a strong interest in helicopters 
nd that Britain lagged in information 
in this ficld after the war 

Apart from helicopters, the commit 


MLyor h 


SOTHIC 


Vvears 


tee reports, only. thre rescal 


projects have been started in the United 


Kingdom in the past five vears. Most 
were begun before 195] 
“On the other hand.” savs the com 


mittee, “although only these three hav« 
been recently started, out of the total 
of 26 projects, 14 are still continuing 
ind, of these 14, seven have been going 
ind have cost 
mil 


on for six vears or morc 
bout 9 millon pounds ($25.2 
lion). 

Phe group savs too manv of the com- 
peting requirements put forth bv the 
scrvices werc insufficiently scrutinized 
before being put into production. It 
calls attention to the fact that a Minis 
try of Supply list showed 23. aircraft 
types with than 100. of 
ictually produced 

Ihe committce fecls this not onh 
spread the nation’s industrial and de 
sign cffort too thin but also made pr 
duction expensive because of the small 
It expresses the fear 


fcowc! cach 


numbers ordered 
that production of other guided weap 
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Vickers Supermarine N. 


my and aero-cngines is heading into 
the same difficulties 
Noting that the kev 


the ordermg of aircraft 


commiuttee m 
is the Defense 
the report 


Research Policy Committee, 


declares that this committee has no 
ntitic or cngimecring staff and docs 


not imclude a representative of | the 
It calls the Ministry of De 
tive” both m theor 


trcusur 


TCHISG 
| 


sistem “detec 
md practice 

It was not until the 
on the supph of 
being prepared in March 
the Ministry of Defense 
that the number of 
projects 


n the 


cport savs 


White Paper 
urcratt 


1955, 


mulitar Was 
that 
Ware 
aircraft 
cftect 


industry,” the 


became 
muilitars 
was having an adverse 


of the 


POSOUTCRS 


Lhe committee cally this a “matter 
I Daily ‘Vek 


istonishing.”” 


f grave concern. I hc 
eT iph calls it 

\tter ill 
V-bomber — program, 
that the decision to go ahead 
with both the Handlev-Page Victor and 
the Avro Vulcan was a correct one 
that 


Britain's 
the committce 


analvsis of 


iTCes 


It must be borne m= mind 


the cost of an unsuccessful gamble 
would not only have destroved the 
vhole deterrent strategy as far as this 


mintry ais concerned, but would in 


cidentally have wasted the enormous 
Cxpenditure on atomic we pons, ay 
there would have been no means of 


delivering them,” it is stated 
Ihe report savs that in gencral the 
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change from earlier prototvpe aircraft in the series. N. 


House of Commons Select Committee report as a failure. 


bomber programs have been successful 
history of fighter production 


( onside I ibhy less 


while the 
has been happ 

Ihe committee suggests a full-scale 
the length of 
time taken to devclop 1 mul 
craft m the U. S. and the U. K. As 
far as the ’ 
the Ministry of Supply’s only know! 
cdge of comparative. U.S. and U. K 
urcraft devclopment tin scemms to 
what the Nlinister of 
told on a visit to Wash 


a 


mvcstigation te 


COMMUTE 


1] . 
Cpnittes onld discovel 


be based) on 
Supph Wis 
ington. 

An assertion by Sir Rov 
ee 
ibly | 


Fedden that 


development time was appre 


ss Was contradicted bv a Ministrn 
ot Supph witness who was quite firm 
in his behef tliat there was no great 


difference.’ 

Despite its criti of the Supph 
Niinistrn the Tlouse of Commons 
Committee expresses the belicf that the 
pastry 


ISTHS 


should contimuc im existence 


with changes which will overcome tts 
failure to function properly. It sug 
gests that the existing svstem, although 
ffermg a potential barricr between 


its mulitary customers 


of the U. S. arrange 


= 


the industry and 
faults 


under 


woids the 


whi h separate \ 


mont | 


( ipen 
ire developed by different services. “The 

sorlyt 
mugh 


than 
disruption which 


report savs anv advantage ther 


be from a change would be 
outweighed by the 


such 


THOT 


i drastic move would caus« 


Phe system has produced som if 





Supermarine N. 113 Deck Trials 


113 on catapult of HIMIS Ark Roval during recent deck trials shows the area-tuled shape of the fuselage, a design 
113 uses system of super-circulation with blown flaps; large deflection of the 
flaps plus compressor bleed results in high lift coefficients. Another Vickers fighter, the Supermarine Swift, was roundly criticized by 


the finest aircraft, cngin ind ck 
tromics devices in the world despite it 
weaknesses, the committee savs 

In regard to the madustr itself. the 

ryyrnnitte nincna irtual reor 
camization Ih vould — be com 
plished = b limit the number of 
firm recening ¢ ict mitracts 
Ihe tume ha ne t laminate firm 
kept im busin hy forced feeding 
the committee madicate 

It savs that af steps arc not taken t 
cut the number of projects back to an 
ibsolute minum consistent with na 


urity. the whe 
gram im Britain may b 


tional se uircraft pro 
i jcopards din 
to overloading 


\ spokesman for the Ministry of 


Supply testified before the committe 
that there, has never been a case im 
which the ministry refused contacts t 

firm: because it was dissatisfied wath 
its projects. Tle admitted that) whik 
reluctant to place a major contract with 
1 firm which h bad eh 
hrm nught be awarded a minor onc 

‘air Outten sth mast top 

Phe committec report and recom 
mendation WCE placed befor thy 
Hlouse of Commons after the group had 
taken more thea 300 pag of testimon 
trom. = representat of the Suppl 


Nhimuistry, Defense Ministry, the Armed 
SCIVICCS md leader tf the urcratt 
unong them: Siu brederick 
Page Si Ro bedden 
Petter and Lord Hives 


medustrs 
Handles 
7 ©. VW 
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RETMA Pilot Study Analyzes 


Defense Spending for Avionies 


Washington—An  cstimate of De 
fense Department spending tor avionics 
nd military clectromics, based on an 


nilysis by the Radio-Electronics- Tele 
ion \Ianutacturers Association, ap 


irs to have understated the magnr 
tude of avionic spending for piloted 

raft, perhaps by as much as 50 

lhe REENEA study. has been favor 
bly received by industry representa 
tive ! t valuable) first attempt to 


vide heretofore unavailable data on 
how much of the Defense Department 
midget goes for clectromes. The figure 


particularly difficult to assess for the 


wionics ficld where most of the ex 
penditures are included in the overall 
figures for aircraft and missiles 

RE UNEA’S analysis indicates that in 
liscal 1956 the Defense Department 
pent $925 millon for aircraft avionic 
quipment. This represents only 13% 
of the $7,146 millon spent for an raft, 
i figure which many observers believe 

closer to 20-25 perhaps even 
higher af aviomec controls and instru 
ments are included. Uhis would place 
the aircraft avionic expenditures m_ the 
neighborhood of S2 billion for Fiseal 
1O5¢ 

RE ENEA’S estimate of Fiscal 195¢ 
wwiomies expenditures for missiles ts 


S630 which represents about 
169 million total spent 


Oualificd observers be 


millon, 
ot thre S] 
for missiles 


be shghtly on the 

content of 
nussiles running Closer to 40-50% 

REO ENEA’S figure of S770 million for 


clectronics and 


ve this figure mia 


high side, with the 


IN LOC 


mnimunications 1 
based on the Orr 
n Defense Department budget figures 


ponding categor 


This includes many cquipiments in 
tended for avionic use, such as SAGI 


inc) Com munca 

tions and air defense radar networks 
Lhe figures released by RE TMA for 

hiscal 1956 Defense Department ex 

penditures, m= million 

e Aircraft, $925. 

@ Guided missiles, $630. 

electronics and communications, 

$770.2. 

e Research and development, $265, 

e Ships and harbor craft, $80. 

@ Combat vehicles, $9.5. 

e Support vehicles, $5.8. 

@ Niscellaneous, $47.5. 

e Total, $2,733. 


defense computer 


British Plan Tests 

Of Skylark Rockets 
London—Test firing of the first Sky 

lark rockets will begin soon at. the 

Woomera range i Australia, Bristol 
\croplane Co. announced 


Phe company said the Skvlark, pow 
d bv a Bristol-bwilt Raven rockct 


cred 





New HF Developments 


Two new developments will add fuel 
to the svmposium-debate on the pros and 
cons of single sideband, compatible single 
sideband and svnchrenous detection tech- 
niques for future airline-military use at 
the Acronautical Radio Inc. symposium 
Friday in Washington. One is a_tech- 
nique, developed by Crosby Laboratories, 
Hicksville, N. Y.. which may eliminate 
the serious Doppler shift problem for 
suppressed carrier single sideband when 
used in highspeed aircraft. The other is 
a simple adaptor, developed by General 
Electric, which can convert existing HF 
receivers to operate with svnchronous 
detection, providing much improved in- 


telligibility. 











motor, 1s expected to reach an initial 
height of at Ieast 70 mi. Later models 
ire designed to reach an altitude of 
120 mi 

Phrust of the Raven motor is given 

11,500 Tb. for approximately 30. see 
It is 1S ft. long 

The research missile, which is. sta 
bihzed by three swept-back fins, is 2 
fi. long and 174 inches m= diameter 
\fter proving trials, the British Roval 
Acronautical Society expects to supph 
special equipment for tests m Australia 
at the beginning of the Internationa! 
Geophysical Year in July 

Vhis will mclude photo-clectnic equip 
ment for tests to discover temperatures 
ititudes between 20 and 


> 


md winds at 





New Radioplane Drones for Navy 


First three of the new rocket-propelled target drone, the XKD4R 1—formerly known as RP-70 (AW Oct. 22. p. 
to the Naval Air Missile Test Center, Point Mugu, Calif. Drone, developed and produced by Radioplane Co. of Van Nuys, Calif., is 
in the Mach 0.9 class at 50,000 ft. It has been designed as a training target for air-to-air missiles and rocket weapons, is small cnough to be 
launched from the wings of a fighter plane. Except for the fuselage center section, w hich encloses the rocket motor, the drone features 
Phe rocket motor exhausts through openings on fuselage top just aft of the wing trailing edge. Drone can accom- 
About 50 have been ordered by the Navy. 


plastic makeup. 


modate 


28 


special tracking and scoring equipment 


22 35)—have been delivered 
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60 mi. Radar tracking of “window” tin- 
foil strips will be used to determine 
winds between 29 and 50 mi. up. lons 
ire to be measured by a jettisonable 
nose section of the rocket 

\ second launching tower is to be 
constructed at the Guided Weapons 
Range at Aberporth, Wales. After ini- 
tial tests at Woomera, part of the re- 
scarch program will go to Aberporth 

Ihe missiles are launched from an $0 
ft. tower weighing 30 tons 


Cornell to Build 
- ~ eye 

Hypersonic Facility 

Buffalo, N. Y.—A facility in 
urcraft and models can be 
tested in an airflow of 10,000 mph. and 
it temperatures of 9,000 degrees F for 
periods of 15 sec. or longer wall be 
built by Comell Acronautical Labora- 
tory Inc 

Preliminar 
Walt 

Sponsor of the $2 million contract 
\ir Research and Development 
Command's Ait Office of Scicn- 
tific Research 

Ihe relativels 
the fact that air 
than mitrogen or 
facility should make a major contribu- 
tion to hypersonic research since actual 
flight simulated 
much 


which 
mussile 


design work is under 


is the 


borce 


long test time plus 
rather 
means the 


will be used 


helium 


conditions can be 
closely 

Although some impulse tunnels now 
use air, the their high- 
speed, high-temperature runs is meas- 
ured in milliseconds 

Heart of the facility 
superheater’”—a unique arrangement of 
tubes capable of producing a continu- 
ous flow of air at high speeds and tem- 
peratures 


more 


duration of 


will be a “wave 


Phe superheater was conceived and 
developed by Cornell. A pilot model, 
developed under a Office of 
Scientific Research contract, is now 


operating here 


previous 


Convair Awarded 
F-106A Contract 


San Diego, Calif.—Convair Division 
of General Dynamics Corp. has been 
warded a $70,200,000 USAF contract 
for an undisclosed number of F-]l06A 
delta-wing, all-weather jet interceptors 
ind supporting cquipment 

This second contract follows the in- 
itial $146,000,000 contract Convair re 
ceived from Air Materiel] Command last 
summer 

The F-106A was first lown Dec. 26, 
1956 and now is undergoing flight test 
ing at Air Force Fhght Test Center, 
Edwards AFB. 

The F-106A will be produced at Con- 
vairs plant here 
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BLUNT nose typical of hypersonic missile shapes glows instantaneously as 10,000-mph. 
blast of air strikes it in tests at Cornell Acronautical Laboratory shock tunnel. 





TEMPERATURES near 9,000F, approximating the surface temperature of the sun, are 


Model here is simulated meteor and not the melted 


reached in shock tunnel at Cornell. 
remnants of a test specimen, 


West Germany Orders 
Pembroke Aircraft 
London—Ihe West German govern 


$3.6-million contract with 
Aircraft Ltd. for 


ment has a 
Hlunting Percival 


twin-cngined Pembroke aircraft, it was 
announced here 
Deliveries of the eight-passenger Pem 


broke. which is a larger version of the 
Prince civil aircraft, arc 
i few months 

Already insuse by 
md by Sweden 
Rhodesia the air 


transport 


to begin within 


other NATO 
countries binland and 
Southern 


utilized for passenger 


raft can be 


} 
casualty 


evacuation, supply drops, photo survey 
ir crew trainmg and varnous other 
TISSTONS 
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ae : 


| Pillow Tires for Matador Launcher 





Pillow tires have been adopted for use on Goodyear Aircraft Corp.'s Translauncher, a semi-trailer tvpe vehicle used te launch the Martin 
Matador ‘1M-61B missile, and the ‘Teracruzer, developed by Four Wheel Drive Auto Co., to transport unassembled Matador segments 
and to tow ‘Translauncher. ‘leracruzer, which uses eight of the tire bags made by Goodyear, is the first vehicle in which drive power has been 
applied directly to the axles of all tire bags on such a vehicle. ‘The tires are 34 ft. long, 34 ft. in diameter and inflated with only 3 to 
15 Ib. air per sq. in., and are mounted in pairs on four-wheel bogies. Each bogie can be tilted pneumatically 10 deg. up or down for load 
distribution adjustment in rough terrain. Teracruzer is 30 ft. long, 9 ft. wide, weighs 15,000 Ib. and can carry 16,000 Ib. ‘Translauncher 
uses four tire bags, is 34 ft. long, shorter than 42 ft., J33-powered missile, 9 ft. wide and weighs 15,000 Ib. 


Super Priority Rating Assigned 
To ICBM, IRBM Manufacturers 


Washington—Ballistic missile manu- 
facturers have been supe! 
priority rating for the purchase of ma 
terials and components Fhe rating, 
known as DX, puts the intercontinental 
iid intermediate range ballistic missiles 
thead of all other items in the defense 


issigned a 


program 

Action was taken bv the Commerce 
Department's Business and Defense 
Services Administration which has been 
wuthorized by the Office of Defense 
Mobilization to push development and 


production of the ICBM and IRBM 
\ Commerce Department spokes 
man told Aviarion Week there had 


been no flood of complamts from ballis 
tic missile manufacturers, but that the 
ction was taken because it is necessars 
to carry out government policy Until 
now, missiles have had the DO rating, 
which placed them with aircraft in the 
priority listing 

It was indicated that the new rating 
for missile contractors will help them 
mn dealing with manufac 
turers as the rate of production rises 
in the vears ahead 

Phe component manufacturer will be 
DX 


i supply of scarce raw materials 


componcnt 


able to pass along the rating to 


LEESUIT’ 
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Specific actions of the Commerce 
Department melude 

e Delegation of authority to the Sccre 
tary of Defense to apply the DX rating 
to the ballistic program, giving 
it pnonty over DO orders and unrated 


orders 


} 
THISSIIC 





Colored 3-D Radar 


New tvpe of radar display, which pro- 
vides three dimensional color presenta 
tion but does not use cathode ray tech- 
mR. 
Alburger of Shannon Luminous Mate- 
rials Co., Hollywood, Calif. Technique 
makes use of new clectrofluorescent ma- 


niques, has been developed by 


terial which glows in color when electri- 
cally excited. In one form, display con- 
sists of a stack of thin transparent plastic 
plates, each with a matrix of electro- 
fluorescent spots. Individual layers can 
be used to display aircraft at different 
altitudes. 

For airborne radar presentations, flat 
transparent display could be placed be- 
tween pilot and cockpit windshield simi- 
lar to Navy's planned use of the Willys 
flat 1'V tube. 











e Issuance of an order that requires sup 
pliers to accept or reject 4 DX rated or- 
der within five davs of receipt 

e Requirement that manufacturers who 
controlled materials to 
orders use the DX 


need various 
fill ballistic 
identification 

e Establishment of six administrative 
forms that must be used by government 


DN 


i) 
TREISSLIC 


wencies to authorize use of the 
rating 
Phe super priority ballis 


tic missiles will have no cffect upon the 


sistem for 


control—steel, 
illovs of nickel 


tlread 


materials already under 
Huminum and 
of these materials 


wide by the manufacturer for 


copper, 
Ouantitics 
ime sect 


defense work, 


"% 
German AF Shows 
Rebuilding Efforts 
Increasing tempo of West German 
rcbunlding of its air force was indicated 
bv these devclopments last week 
eFirm order for Fouga Magister 


trainers valued at S44 million went to 
Plugzeugunion Sucd Gmbll., Munich, 


which will build the aircraft) under 
French —licens« Nicsserschmitt AG, 
Augsburg, and Heinkel Fahrzeugbau 


GmbH... Spever, which make up the 
group, share in the order 

eGerman air force hief sof staff, 
Gen. Josef Kammbuber, was on the way 
to Southern California to inspect USAI 
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industrial installations. He 


bases and 
will sce flight demonstration of Lock 
heed’s F-104A Starfighter, visit Nor 
throp and North American Aviation 
plants 

e French Defense Ministry, in a 


cau 
tiously worded statement, said that 
France and West Germany had agreed 
to share some missile research data. 
Announcement followed visit of French 
md = German defense ministers — to 
French guided missile center at Colomb 
Bechar m the Sahara, where. it is under 


stood, Germany will send monev and 


technicians to cooperate with the pro 
gram 

e Three training officers of the West 
German air force arrived in Canada to 
inspect facilities where pilots for 225 
Canadian-built) Sabre 6s by 
Germany will receive their flight tram 


ordered 


ing. 
e German Defense Ministry that 
by the end of the vear it will place 


‘ nd 


more than S1 billion worth of arms 
ders in foreign countries, largely in 
the U.S. and Britain. U.S. orders will 
nnount to about S285 millon 





. . . 
Military Avia 
The military services had an unexpended 
tor aircraft, engines and parts procurement ; 
totalled over 
Department of Defense (000 omitted): 


available for new contracts, 


Aircraft, Engines, Parts 
Air Force 
Navy 
Army 
VIDAP 

TOTAL 


Guided Missiles 
Air Force 
Navy 
Army 
NIDAP 

POTAL 


Electronics and Communications Equipmer 
\ir Force 
Navy 
Army 
MDAP 

TOTAL 


EXNPENDI 


Aircraft, Fngines, Parts 
Air Force 
Navy 
Army 
MIDAP 

TOTAL 

Guided Missiles 
Air Force 
Navy 
Army 
MDAP 

TOTAL 


Electronics and Communications Equipment 
Air Force . aE Rake : ; 
Navy 
Army 
MDAP é; 

TOTAL 





OBLIGATIONS 


$10.3 billion. Here are details bv the 
Obligations Unobligated 

July 1-Nov. 1, Balance 
1956 Nov. 1, 1956 


tion Funds 


balance of over $20.2 billion on hand 


ws of Nov. 1. 


The unobligated balance. 


$1,560,710 $6,738,548 


Satelb e 951,706 2.201.118 
17,223 184.176 

Se sn 132.849 1.196.644 
~ sma 2,662,485 10,320,486 
jena 478,899 1.172.061 
134.029 369.706 

86,289 441.103 

699.217 1.982.870 


it 


142.S08 703.224 

38,102 240.570 

31.017 29.994 

19.990) 278.709 

231.917 1,252,497 

TURES 

Expenditures Unexpended 

July 1-Nov. 1, Balance 
1956 Nov. 1, 1956 


$1,742,373 
561,566 


$12,822,205 


5.536.926 


oe! 48,753 385,573 

211,797 1,467,531 
ee 2,564,489 20,212,235 
nukes 321.421 2.069.221 
elias 67.851 661,911 
AN soe 116,977 1,097,113 


506,249 3,828,245 


aaa 103,060 1,438,839 
sae e 32.447 399.428 
esubals 47 687 433.803 
Vai 74,898 301,425 
Pr 258,092 2.573.495 
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Helicopter Service in 
Demand by Industry 
New York—A 


development — of 
natural resources 


new cra of industrial 
hitherto 


is creating 


untapped 
i demand 
for hehcopter service faster than com 
rotars urcratt) operators 


mercial wing 


can expand to scrve it 


This was the consensus of discussion 
durmg the 9th Annual National Con 
vention of the Plchcopter Association 


f America held here last week 
Association membership consists of 
the leading commercial contract heh 
copter operators in’ North America, ap 
proxumateh half of almost SO finns in 
the Western Hemisphere 
re flying 300 
craft and who last vear flew 
000 hr., according to its officials. Gross 
meome of this total operation is dith 
cult to assess, because complete data is 


which now 


ibout rotary, wing au 


ome 500 


not available, but some measure of the 
operators dollar volume may be gained 
on the basis of calculatmg it on the 
basis of S1O0/flving hour top officials 
of the organization said 

General tenor of the mecting was set 
bv its last president Carl Agar, presi 
dent of Okanagan Helicopters, British 
Cohunbia, who stated that his finn 
immot get cnough helicopters to supph 
the demand of the beom in madustrial 
expansion in Canada. He noted that im 
the first week of January 1957, Okana 
can already had all of its hel ypter flect 
ontracted for operations th veal 
Currenth the company is operating 25 
Bell 47s, a half-dozen Sikorsky S955 
nd an S58 

Similar expericnees were reported b 
other operators working for imdust 
in new, otherwas nacceessible area 
domg magnetometer surveys, supplying 
isolated exploration my with pe 
sonnel, supplics and equipment. bor 
example there is Spartan Air Services 
Ottawa, which now has 25 Bell 47s and 
is contemplating larger equipment, po 
sibly S-5Ss 

The trend scems to be toward the 
bigger aircraft capable of hauling heaw 
equipment necded m mining operations 
ind the Sikorsky S-5S) figures in the 
planning of many operators. Agar said 
that his company had to have three 
S-58s, not onlv to handle increased busi 
ness, but also because he felt that it 
was far more cconomical to operate 


everal of one type than a single ship 
When setting up spares, it doesn’t cost 
much to stock for several ships 
than for onc 
tical, he indicated. Operators can’t be 
small in’ their thinking operating 
the bigger types, he stated 

Next annual meeting of the Heh 
copter Association of Aimerica is planned 


for kt. Worth. with Bell Heli 
copter Corp., 


MOr;re 


ind it is much more prac 


on 


Pexas 


acting as host 
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ONE OF SAC’S Boeing B-52Bs rolls to a stop at March AFB, with chute and flaps declerating the landing roll, atter its record break- 
ing, globe-girdling circuit of 24,325 mi. in 45 hr. 19 min. 


B-52 World Mission Keyed to Mid-East 


By Irving Stone 


March AFB, Calif.—Demonstrating 
that no target in the world 
USA capability. for fast 
retaliation, three Boeing 
the Strategic Ai Command touched 
after flying a non-stop 
record-breaking globe-girdling circuit of 
24,325 mi. in 45 hr. 19 min 

\verage speed was 540 mph.; top 
speed hit was between 600-650 mph 
Planes flew at that 
if bad weather were encountered there 
blight 


35.000 and 30), 


is bevond 
devastating 


B-52Bs_ of 


down — here 


staggered levels so 
would be no danger of collision 
was generally between 
000 ft. Cabim_ pressurization was 15, 
000 to 20,000 ft. at 50.000 ft 

Crew did not wear 
but did change clothing 
terrain or water flown thev 
would be ready for conditions mam 
place of emergency letdown 

Gen. Curtis LeMav, ‘SAC com 
mander, and Maj. Gen. Archie Old, Jr., 
who led the flight, both labeled the mis 


pressure suits, 
according to 


over so 


sion as “routine,” although it came at 
a time which seemed to kev signifi 


cantly with the troubled situation im 


the Mid-East. 


Training Mission 

All of the 27 crew members of the 
three planes were given the Distin 
guished Flying Cross by LeMay in a 
ceremony directly after landing. He 
said the flight was a good excuse to 
decorate some of “my people” for long 
hours and weekends, adding that he 
wished he could decorate all of them 

LeMav emphasized that the flight 
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OPERATION POWER FLIGHT # 


JANUARY (6-16 ,1957 ay AN 
TIME TO MARCH AFB. 45hrs!9min © 
&. 
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OPERATION Power Flight a at 1 p.m.. Jan. 16, 


\FB where 
B-52Bs are based with the 93rd Bomb Wing. Flight time would have been cut 5 to 6 hr. 


from Castle the three 
if KC-135 jet tankers had been available for refueling. Planes, whose range exceeds 6,000 


mi., slowed to 250-300 mph. for refueling with KC-97s. 
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was a traming mission “no different 
than dozens and dozens of others.” It 
Was apparent, he added, that tech 
ology Was movmg very fast, and that 
we cannot rest. on laurels or even 
what we did vesterday.’ Ile revealed 
that it had not been his final decision 
to order this mission, but refuyed to 

whose decision it was. Old, com- 
mander of SAC’s 15th Nir boree, rm 


vealed that he had been directed by 
I.cNav to make the flight two or three 
weeks before 

lhe globe-girdling 
rmed, LcNhav 


the planes developed anv cngine trou 


B-52s were un- 
none of 


decl ined, and 


ble. Tle said that onginally five of 
the B-52s had taken off from Castle 
APB, Cahf.. “with one plane landing 


in bengland, as planned, and one land 
ing in. Labrador—unplanned.” He did 
supposed to fly three planes around the 
world and we did.” ‘The B-52. that 
borted at Labrador returned to Castle 
ALB, Cahf.. the next day 

Ihe simulated combat mission took 
off at | pam. Jan. 16th, from Castle 
APB. where the B-52s are based with 
the 93rd Bomb Wing, and after flving 


ict bombers touched down at March 
APB. Jan. TS. at about) one-minute 
intervals beginning 10:19 a.m. ‘Two of 
the planes had been scheduled to land 
it Castle, one at March, but weather 
conditions caused all three to touch 
down together at March—approximate 
lh 30 min. after the initially 
projected for the flight 

Old explained that “some pretty bad 
weather” had been encountered, adding 
that the plane is a good manvw vears 
thead of its time. ‘The worst of the 
weather consisted of thunderheads over 
the Indian Ocean 

On its first leg, the world encircling 
flight cut across the United States to 
Newfoundland, hopped the Atlantic to 
French Morocco, proceeded to Dha 
hran over Saudi Arabia. Skirting the 
coasts of India and Cevlon, the B-52, 
checked in with control sites near 
Cevlon and the Malav Peninsula. Off 


time 
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not claborate, except to sav, “We were 


the around-the-world circuit, the three 


TRIDENT 2 which passed official world speed record is power 
span is only 23 ft., 2 ft. less than that of predecessor, Trident 1. Plane is Oucst-built. 


the pominsula » Simulated bomb drop 
was made, and the flaght continucd to 
the Phihppines, Guam, then home to 
Nharch 


Refueling Limitations 


Phe plane vere refueled at) might 
iw well as dunng davlight hours, but 
LeMay would not reveal the number 
of refuchngs nor the places where con 
tact had been made with the Bocme 


piston-pow cred KC.9~ tankers 


Planes slowed to 250-300 mph. tor 
icfuchng by KC-97s. Thght tine of 
#5 lr. 19 mine would have been cut 
by 35 to hr. af KC-135 jet) tankers 
had been available for refuchng. bach 
plane carned drop tanks for waNahiars 


ftucl but these tanks were not jettisoned 

Most of flight was on autopilot: for 
ibout SS to 90% of flight. Norngal 
crew of six per plane was strengthened 
by addition of relief pilot, relief avi 
gator, and crew chict 

Referring to the 45 hr. 19 min. flight 
time, LeNlav pomted ont that SAC 
crews had flown this long before. Thay 
i reference to the longest 
SAC 
forth 


probably Wils 
jet flight on record, made bv a 


b-+7 shuttled back aind 


which 


between England and French “Morocco 
tor 4) ta > un 
Phe round-the world thght ft thre 
three Be32s was made ur i than halt 
the record tine cet by the piston 
powered B50 Supertortre Lacks | ils 
Il, which flew mind the world non 
top am 94-01 h for 23.452 am. m 
eb. 1949 
1 lac le il hh P | THEA | il a ql 
ed General Old plas a top cight-man 
Wing Standardization Crew of | the 
id Bomb Wing 
Nircraft) Commander was Lt. Col 
James TL Morns, who had flown as 
copilot on the B-5 Lucky Lady I 
Pilot was Capt. bimest bk. Campbell 
with total of 6.000 hours, including 
WO on jets. Campbell has over 
50 flaang hours in B-52, hugh for SAC 
bhght meuntamed constant Commun 
ition with SAC dunng entire flight 
tated Col, Norris Woeoather forecast 
WCTK good Lh ils uid the did not 
tuke advantage of yet streams en route 


we didn’t feel it necessary 


batiguc, or “sitting still vas biggest 


factor, One hammock was carned for 
rehef, which usually occurred after 15 
hours of flving 


Trident 2 Beats World Speed Mark 


Paris—Ouest) Aviation’s lightweight 
interceptor, Trident 2, has casily passed 
the official world speed record im a 
test. program designed eventually — to 

> 


reach top speed of Mach 2 
Powered by SEPR liquid propellant 


rockets im the tail and two wingtip 
Viper jet engines (AW Jan. 7, p. 33). 
Irident reportedly flew 1,242) mph 
(Mach 1.9) in level flight at probable 


40,000 ft. Official speed 
record set last March by Fairey, Delta 
1D2 research plane is 1,132) mph 
More recently, Grumman ‘Tiger report 
edly set an unofficial world 
1,220 mph. (Mach 1.55) 

In the same test Prdent set a new 
French altitude record of 59,000 ft. The 
world record is 65,889 ft. achieved by 


altitude of 


record of 


an English Electric Canberra. 


Phe FIIb-TE Tiger (AW Dec. 24, 
L reached an altitude than 
during its unofficial record 
runs at USAR Ehght Test Center, 
kdwards AB, Calif 
Current Trident tests ar 
ried out at Istres, French air force 
test center Marseilles. Actually, 
brench \n 


ibout 


p. 2 of more 


2.000 ft 


bemg cal 


near 
neither = compan nol 
Ninnaistry as 
official records 

Ihev sav that to do so 
quire an cffort thev are not 
equipped to carry out 
mounted on wing 
tips of first 10 Trident 2s are Dassault 
built Armstrong Siddeley, Vipers of 
1.650 Ib. thrust each. Next 10 wall have 
lurbomeca rated at 


2,400 Ib 


thinking trving tor 


would re 
whic h 


Durbojct engines 


Gabizo cngines 





ed by two rocket engines in tail and turbojets mounted on wingtips. Wing 
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Omnibus Aviation 


Bill Is Introduced 


Washington—Onuubus civil aviation 


brngmg contract Carers 
under economic regulation by the Civil 
Acronautics Board 
duced m Congress this 


John Bricker (R-Ohio), ranking minot 


its member of the Senate 


legislation, 


has been re-intro 


ession by Sen 


Comme! 
Comunittec 
Industry, the administration and a 
in Congress have opposed am 
comprehensive rewrite of the 1938 
CAA Act. Other bills introduced this 
cession would 
e Facilitate the transfer of officers be 
three muihtar ‘The 
measure, requested by the Department 
of Defense, was introduced by Rep 
Carl Vinson (D.-Ga.), chairman of the 
Hlouse Armed Services Committee. 
Under it. no officer could be. trans 
ferred to another service without both 
his consent and the consent of — the 
secretaries of the two services involved 
@ Abolish protection from anti-trust 
prosecution for the Association — of 
Travel Agents, by an amendment. to 
the 1938 CAA Act. Hearings last veat 
before the house Anti-Monopoly Sub 
commnittce developed testimony that it 
iwents to cnter 


raypornts 


tween the SCIVICES 


is Umpossible for new 
the field because scheduled airlines will 
not deal with them until thev first ob 
tain a license from the association. The 
measure was proposed by Rep. Jolin 
Moss (D.-Calif.) 

¢ Authorize appropriation for the ac 
tivities of the Civil Air Patrol. ‘The bill 
was introduced by Rep. Oren Harris 
D.-Ark.), chairman of the [louse Com 
merce Committee 

e Direct CAB to obtain ancamendment 
to the Warsaw Convention limiting the 
hability on international air travel. 
Under the convention, the amount 
which international passengers may col 


lect for damages is substantially less 
than that which domestic passengers 
mav collect. Introduced by Rep. Albert 
Bosch (RN. Y.) 


¢ Promote the dispersal of industrial 
facilities through procurement. policies 
ind government-financed plant expan 
Introduced by Rep. Myron 
R.-Kan 


U.S., Canadian Army 
Order DHC-4. Caribou 


De Havilland Aircraft of Canada has 
even orders for its new DHC-4 Canbou 


SIONS 


C,corg 


twin engine STOL utility transport 
five from the U.S. Anny and two for 
prototype airplanes to meet require 
ments for the Canadian Army 


U.S. Army, which was granted ex 
cmption from 3,000 Tb. limit set bi 
Defense Secretary, Wilson for Army 
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fixed-wing aircraft (AW? Jan. 14, p. 31 
lasses the airplane as a cargo aircraft 
Canadian Arann quircment specifics 


STO : short 
carming 20 


the urplanc must be a 
range aircraft 
fully-equipped troops 

Canadian Army took pains in word 


ing of contract not to specify the ait 


( ipabl if 


raft would be operated by the arm 
Ihe Canadian Army docs have some 
Cessna L-19s, but Roval Canadian Au 


korce has traditionally provided. trans 
port aircraft 


Canbou will carry a 24-3 ton payload, 


de Havilland said, which would mect 
the Canadian Army requirement for 
capacity. It is expected to have a land 
mg and take-off run of approximateh 


500 ft. and be capable of operatmg out 
ota 1 JOO tt. strip. 





Pratt & Whitnes will power 
the first aircraft, but cyentual use of a 


turboprop engine is bemg studied. The 


CHeMICs 


urplane, which is now im mockup stage, 
tricvele undercarnage and cnd 
loading to facilitate quick’ loading at 
truck bed height 


has i 


Provision is made for 


quick exits to parachute the entire 
cargo load 
Canadian Army cnvisions the an 


p! inc as a pomt-to-poimt troop transport 
Pests of parachuting mobile strike force 
troops have not been entirely satisfac 
tory to the ¢ Army for use m 
old climate operations 

Civil version of Canbou, which has 
twin 


madian 


been described previously as a 
cngine Otter, would be able to carr 
24 ton pavload out of a 1,000 ft 
strip. de Havilland said. 


LTASS 


——_ 


Air Force First Jet Trainers 


New training concepts will be evaluated by the U. S. Air Force using these Cessna T-37A 
twin-jet side-by-side trainers recently delivered by the company’s Prospect, Kan., plant. 
Four of the airplanes were delivered to Flying Training Air Force where 20 cadets will 
begin flying them at Connolly AFB, Tex., Mar. 11. Initial group will have had 40 hr. in 
piston-engine Beech T'-34A trainers; a second group will have had 20 hr. on the Beech 
and a third will be starting their training with no previous time. Each group will get 120 hr. 
on the new 1-37A. The fifth T-37A was sent to Eglin AFB, Fla., tor operational evalua 


tion. 


These first fully operational jet trainers embody all modifications, including revised 


cockpit layout and strengthened wing center section. Cessna will accelerate ‘1-374 produc- 
tion to 17 planes monthly by mid-summer; current contracts exceed $48.5 million. 
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Add) 
BEAL ENT VW 
A NEW 
FORCE FOR FREEDOM 
SPREADS ITS 
SUPERSONIC 


WINGS 


Convatr’s B-58... America’s first SUPERSONIC Bomber! 


Leading the way today with the delta shape of tomorrow! Convair’s B-58 supersonic 
bomber brings new dimensions of protection to help preserve a world of continuing peace. 
CONVAIR-FORT WORTH developed and perfected the delta wing into America’s first 
supersonic bomber — proof again of Convair’s leadership through Engineering to the Nth power! 
Like the already famous delta-wing F-102A Interceptor, also developed by Convair, 


the B-58 offers the U.S. Air Force an added new supersonic force for freedom! 


Oa CONVAIR 


»YNAMICS CO ar GD 
ws 
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GUIDED MISSILE 
RESEARCH and DEVELOPMENT 


A major guided missile research and development program has several 


significant characteristics that are of particular interest CoO the scientist 


engineer 
First, it requires concurrent development work in a number of dif 
ferent technical areas such as guidance and control, aerodynamics, struc 
tures, propulsion and warhead, Each of these large areas in turn contiuins 
a wide variety of specialized technical activities. As an example, digital 


computer projects in the guidance and control area involve logical design, 

















circuit design, programming, data conversion and handling, component 
and system reliability, input-output design, and environmental and 
mechanical design 
id 4 A second cl teristic is frequently the requirement for important 
@: state-of-the-art ad ces in several of the rechnical areas. For instance, the 
Yj supersonic airtrame needed for a new missile may necessitate not only 
R novel theoretical calculations, but also the design and performance of new 
kinds of experiments 
A third, characteristic of missile development work is that such Close 
interrelationships exist among the various technical areas that the entire 
project must be treated as a4 single, indivisible entity. For example, what 
is done in the guidance portion of the system can affect directly what must 
De done In the propulsion and airframe portions ot the system, and 
Vice Versa 
; These characteristics make it clear why such work must be organized 
around strong teams of scientists ‘and engineers Further, for such teams 
to realize their full potential, they must be headed by competent scientists 
ind sincers to provide the proper technical management. And finally, 
all aspects of the organization and-its procedures must be tailored care 
fully to maximize the eftectiveness of the technical people 
Principles such as these have guided The Ramo-Wooldridge Corpor. 
tion im Carrying out its responsibility for overall systems engineering and 
technical direction for the Air Force Intercontinental and Intermediate 
Range Ballistic Missiles. These major programs are characterized by their 
importance to the national welfare and by the high degree of challenge 
they offer to the qualined engineer and scientist 
Gu... ae ; 





Guided Missile Research and Develop nent 





Aerodynam Ss Sy 7 
Communications Sys 1S 

Automation and Data Processing 
Digital Computers and Control Systems 
Airborne Electronic and Control Syster 


The Ramo-Wooldridge Corporation 


5730 ARBOR VITAE STREET * LOS ANGELES 45, CALIFORNIA 
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ch Sabena Belgian World Ailines Sikorsky $-55 take off at heliport, Dortmund, Germany, a Sabena stop. 


Largest Intercity Copter Operation Grows 


Sabena helicopters will carry 75,000 passengers 
this year; feed traffic to airline’s long haul service. 


By Alpheus W. Jessup 
Brussels—Approximately 75.000 pas 
scngers will travel on the hehcopter 
routes of Sabena Belgian World Au 
lines this vear. This will be nearly four 
times the traffic 
vear on the world’s mayor 
helicopter network 

Primarily, the 
the added « ipacit 


+ 
Ol 


carried im any previous 


mntercits 


results from 

provided by a fleet 
Sikorsky S-5Ss 
Sabena has re 
ceived four and will have its full flect 
ft cight S-5Ss by end of Februar 

Phe S-5Ss replace six Sikorsky $-35 
six. passenger hechcopters. The §-55s 
sold to France for militar 


INC TASC 
1 2-passenget now 


} 
being put mto servic 


have been 
USC 
Another factor imereasing helicopter 
business will be new daih 
Paris. Beginning March 3, 
provide three round-tnip flights to Paris 
This schedule will be increased to five 
round-trips on April 15, 
sunnier tourist scason 
Also in’ March. Sabena plans to in 
ugurate helicopter service to Luxem 
bourg and Saarbrucken. This may be 


schedules to 
Sabena will 


opening the 


1 few weeks 
In spite of this growth, Sabena ex 


delaved 
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ross the Atlantic, the 


ind 1K 


mun Congo 
helicopter operation is a heavy loser 
Operating costs per scatanile with the 


8-35 m 1956 was 8.224 

With the S-5S, Sabena expects to cut 
scat-muile costs to two-thirds to tour-fifths 
that of the S-55 or to S.15 to S.1S per 
scat-amile. But the tr 


pects to lose more money on its heli 
than ait has in the 
Discounting the traffic 
helicopter routes feed mto 


copter operations 


past increased 


meondou HICTCAIsM 


which the 











Sabena’s Jong haul services to the Bel m available seatamiles from the larger 
he 
ROTTEROAM ; Pf 
jue 
NETHERLANDS 
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SOLID LINES show service in operation; dotted, projected flights; dashed, connecting carriers, 
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Sikorsky helicopter will create a heavier 
7 ] 
overall loss 
bvcn the much-discussed 10 cents pet 
cat-nule cost would not pull Sabena 


break on 
hehcopter operation 
cxcecutive. A major reason is that time 
lone is not the precious commodity in 
hurope that it is in the United States 
Conscquently, fares must be competi 
tive with slower forms of trans 
portation 

bor cxamplh 


harge SS for the 


even figure the 
iccording to one 


down fo a 


SUTEACC 


New York Airwavs can 
short flight from New 


York International Airport (Idlewild 
to LaGuardia Airpert. For $5.40 a pas 

nger can buv a ticket to Eindhoven, 
) flight scheduled for 39 min. and 


covering 65 mi. The ticket cost is $.083 
” rile 

Against must be 
gains from feeder About 30 to 


5 f the helicopter passengers con 


cirect loss ] the 


t 


sct 


SCTVICC 


tinue on some Sabena service, mani 
onto the profitable long haul services 
One Sabena official jokingly sug 


gested that some of the feeder passen 
“fed 


onto mother 


losing operation 
Practically all 


ri-Furopean fixed wing services 


from ong 


Corrs ATC 


] r 
hONCT 


MOnCY 

In 1954 g 
15 AW? Oct. 4, 1954, p. 12 

Next vear, Sabena expects a bumper 

volun f passenger traffic : 

the Brussels 1958S International 


the tr der ridin Was mily 


oming to 
Exhi- 


bition 

It is erecting a heliport on the 
edge of the exhibition grounds. Well 
over 1LO0.000 PASSCHECTS will flv with 
Sabena’s helicopters during the vear, 


! 
nd Sabena hopes an even larger per 


centage will also travel on at the At- 
lantic and Congo services 

If the helicopter service adds 10°% 
to the passenger trafic on these long 


haul routes, it probabh will carn. its 


Ih vill become increasingly im- 
portant as the growth of air traffic 
continues and as the high-volume ject 
urlinecrs begim going into service 


Other European carners, principally 


British European Ainwavs are wat hing 
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Sabena’s hehcopter operation. W hoevel 
( velops major heh opter or STO! 

Vice vith | x” Stands a good 
hance t omunating transportation 
roth tincnt im the future 

Sabena tas a tinct lead now im 
APCricc with helicopters 

kor these reasons, Sabena will con 
tinue ats hehcopt perations despite 
ts high cost 

On its scheduled passenger service 
lurmg the first ten months. of 195% 
Sabena heh ypters mpiled a schedul 

lability of S9O.] During August and 
September rehabilit 15.9% 

With onl for hchcopters, Saben 
fe 1.014 hrs. on 570 scheduled mins 
foran average of §.11 hr. per helicopter 
1) day during August. bor the full 
ten months. the S-35s averaged 3.3 hr 
yer chan mnpared with 4.2. m= 1955 
nd +.44 m 1954 

\t the cnd of October. the §-55s 
had totaled | 34 lir. « hi Phe annual 
utilization «figure vas estimated at 
1.S75 hr. per helicopter. This utiliza 


tion rate is high 


sin 


by Sabena’s Convan 


tlic beginn 


than that compiled 


ing of helicopte 


heliport for 1958 International Exhibition. 


perations in September 1955 Sabena 
hats fk Vib SOT 00 hr. without lo 
fo an amcraft or myury to passengers 
It has averaged one autorotation ever 
+000 Aying hours 

Capt. Gerard Tremenic icf lich 
opter pilot, expects the $-5S to compil 
neven more satisfactory service record 
Lik ites better weight t ) ¢ it 
S Ib. per hp. for the S-55 t [24 re 
hp. for the S-55, greater maneuverabilit 
ISICI ttorotation and tter la i 
ttitucd With the S-55, pilot 
flare out. touch down with the tail Te 
cttle On the S 35 iftc fl 
hi had t level tt bhi ( 
more deft touch 

lh choing mnphunts f American 
nulitary and civihan hehcopter op. 
tors, Capt. Premern 1 hac chi 
ypter mdustrv is a little asleep.” 

In his opimon the S-55 wall be th 
st of the single cngme hchcopters; 
but he thinks the multi-cngn 

raft are still too far away to b minted 
on 

Another Sabena exccutive spol f 
the Wihan model otf th S 
5-5 vith tw Gencral Elect is 








PASSENGERS boarding Sabena Sikorsky S-55 at Brussels heliport. 
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Bell 
proposal and the Fairey Rotodyne as 
possible candidates 


turbine engines, a_ twin-engine 


Until the multi-engine helicopters 
with capacities of at least 25 passengers 
ire available, it is clear that growth of 
Sabena’s operation will be slow. Cross 
channel service to London will not be 
feasible until then 

Also, Sabena will fly visual only anc 
not by night or m bad weather as long 
is it operates single-engine aircraft 
This obviously is a limiting factor 

Consequently the Brussels-Pans ser 
vice will be the major step in heli 
copter airline development during the 
next two to three vears. The flight 
from the Brussels heliport, five minutes 


from downtown’ Brussels, to Placc 
Balard im Paris is scheduled for one 
hour, 45 min. On the Metro right 


beneath the Paris hehport, it will take 
only six minutcs to reach Place de la 
Concerde and only cight minutes to 
L’Opera 

lo attract additional business to long 
haul routes, one helicopter schedule will 





connect Melsbrock (Brussels interna 
tional air terminal) directly with down 
town Paris. Lt will then be possible 


to get off a Sabena DC-7C from New 
York and be m downtown Pans im 
one hour and 45 min. 

Other dramatic plans of Sabena have 
been scaled down. The downtown root 
top hehport building has been put aside 
tor several vears at least. Instcad the 
old heliport at Allee Vert is bemg en 


larged. A new hehport terminal build 
mg ow bemg contracted for. Onc of 
its features will be separate wanting 


rooms and check-in counters for cach 
route 
Presumably, this 
to fit in with the general philosophy 
of Sabena that it must aim at schedules 
on European routes frequent cnough 
that passengers can go to the airport 
or hehport) buy a ticket and expect 
to be on their wav within 15 to 30 min 
Sabena plans to use a single pilot 
on its S-5Ss. Lt pilots, 
including four in its training program 
It expects to add four or five more later 


mayor 


is bemg designed 


now has 


this vear in preparation for the heavier 
service during the 1958 exhibition 
Pilots fly of SS hr. per 
month and 1,000 per vear 
Framing program for the S-55, m 
cludes 40 hr. of 


five hours 


1 ThaNDDtn 


dual mstruction and 


solo I hiis followed by 


30 hr. flving on mail operations. Phen 
there is close supervision over the first 
100 hr. on passenger schedules 


Phere is no question that the leh 
copter has become a fixture im Belgium 
Many businessmen who wouldu’t think 


of flying to more distant) places wall 


head to the hehport mstead of the nul 
road to travel within Belgumn or to 
nearby Gennan and Dutch citi bh 
ing at low altitude, the helicopter maim 
tums a more intimate relationship to 
the soil, accordmg to one Belgian 
travcller who has never been on a 
fixed-wing airplane but who uses. th 
hehcopter about once cach week 

Part of its acceptance ism iwured 


by the indifference shown it as it 
Passes overhead. Crowds no longer 
mass around the heliport boundanes 


BOAC Proposes New Navigation Plan 


By L. L. Doty 
London—British QOverscas  Airwavs 
Corp. hopes to persuade scheduled au 
lines to adopt a uniform track guidance 
‘vstem for jet transports flving the 
North Atlantic. 

BOAC’s proposal, backed bv data 
compiled from a series of transatlantic 
“paper” flights with DC-7Cs and Comet 
Ills, would replace the present system 
of pressure-pattern flving, which the 
urline feels will be unsuited for jets 

The plan, BOAC says, would permit 
the operation of jet aircraft at optimum 
‘titudes for maximum performance 
ind with a minimum of trafic delavs 
\n essential of the svstem would be a 
long-range radio navigation aid featur 
ing track guidance. Among the pro 
posal’s features: 
© Restriction of all flights to a limited 
number of predesignated transatlantic 
tracks. Number of tracks needed would 
be determined by the volume and ty pe 
of trafic and the need for flexible 
routings to avoid storm areas. Random 
fiving would be abandoned. 
¢ Lateral separation of aircraft. Vertical 
scparation of aircraft is considercd un 
suited for high speed aircraft, if onh 
because of long periods of descent in 
the case of the step-climb procedure or 
slow descents for economy reasons. 
¢ Instantaneous position fixing on tracks 
should be provided because present 
navigational procedures require too 
much time to execute to be effective 
in the operation of high speed air- 
craft. 
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The airline beheves continuous 
progress information is uscful but not 
essential. 

What BOAC is secking is a “common 
system” of air navigation that will pro 
vide the required services under all 
conditions with suitable presentation 
of information to the pilot 

\t present, pilots tollow no uniform 
navigation system but normally depend 
upon Loran, Consol or even celestial 
navigation. According to FE. W. Pike, 
BOAC control and navigation superin- 
tendent, Loran and Consol are adequate 
for slower piston engine operations, but 
the uncertamtv of their future valuc, 
the cost of operation and frequency 
problems have held back the installa 
tion of such units in recent vears 


Procedures Outdated 


Pike feels that these navigational 
procedures are already outdated by 


faster aircraft such as the DC-7C be- 
cause of the reduced time to make oper 
ational decisions. He adds that “an 
accurate knowledge of geographical po 
sition is not necessary for navigation 
purposes” providing the navigator is 
sure of the accuracy of his track and 
“can calculate progress along that track 
at certain times.” 

Both Pike and Capt. S. S. Wilcock 
son, operations controller for BOAC, 
discount the value of both the Great 
Circle routes and pressure pattern flving 
which most pilots flv in addition to 
thumb lines and minimal flight paths 

BOAC found from its 354.5 dails 


“paper” flights in cach direction across 


with freedom of 
of the westbound 


the Atlantic that 
choice of routes, $1 
operations were conducted on only 12 
tracks while S7% of the castbound 
flights were handled on but five tracks 
Pike’s conclusion—th« wail 
able tracks can be restricted without in 
curring too great a penalty 


number of 


Great Circle Longer 


The “paper” flights also 
that the Great Circle track was gencrally 
longer in time and distance than other 
sclected tracks 

Over a four months period, the aver 
ge time saved in selecting a route other 
than the Great Circle Route amounted 
to 26 min. or 105 nautical miles per 
flight 

The study, that 
rigid routing over specified airways docs 
not necessarily add substantially to the 
duration of the flight. It also was estab 
lished that a natural degree of lateral 
separation resulted from the selection 
of optimum routing 

This was truce not only overt 
arcas but also on airwavs and at entry 
and exit points. At no time was Gander, 
Newtoundland, entry 
point because of trafic congestion in 
that areca 


disclosed 


however, disclosed 


ocean 


chosen as an 


End Vertical Separation 


Pike wants to see an end to the ver 
tical separation of trafic. He clams the 
controller's job will become far too 
complicated with vertical separation of 
high-speed aircraft. Using lateral sepa- 
ration of aircraft traveling in opposite 
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directions. Pike savs, controllers need 
concern themsches only with over 
tuking and crossing trathe 

Pike forecast that the practice of 
fling at altitudes which provide the 


ombination — of 
md favorable 
urnvive the introduction of yet 
ports Ihe jet will) alwavs 
itiude = for 
formance, he adds 

Both Pike and Wilcockson endorse 
the Dectra Svstem developed by the 
Decca Navigator Company of London 
isa long-range navigational aid needed 
to make the track guidance svstem pos 
sible 

Both 
the svstem are now 
livery within months of ordcring, 
according to the company 

Niain features of the 
e Complete fixing coverage on 


best 
formance 


urcraft per 
winds will not 
trans 
choose 


optiniin VERANTTDIULD pel 


urborne and ground units of 
watlable for de 


Thi 


svstcem 
trans 


eceamic routes is provided by, the svs 
tem through the use of master and 
issociated slave stations at each end 
of the route. Vhe range of the svstem 


permits the establishment of the air 
tracks BOAC wants 

e System requires that tracking error 
be held to five miles on a route length 


of 1,600 miles and no more thin 10 
miles at greater distances. Such accu 


racy will provide the safe lateral separa 
tion of aircraft sought by BOLAC 
e Tracking information is presented to 
the pilot on a flight log mounted in 
the cockpit. The log tracking 
on a scale variable in. steps from_ two 
nules to an inch in terminal areas and 
up to 40 miles to an inch at mid-route 

Dectra airborne equipment weighs 
“0 Ib. Another 60 Ib. is added if the 
flight log is installed. A combined air 
borne receiver capable of operation on 
both Dectra and the standard Decca 
svstems would increase overall weight 
of the units approximately 20 Tb 

Pike lportance of in 
flight meteorological data 
the only reliable source of upper atmos 
flying conditions He said 
forecasts m= some arcas, pat 


the North Atlantic, are 


shows 


stresses. the 
1S possibly 


phere 
weather 


ticularls some 


times macourate even when prepared 
by experts. Differences in planned and 
actual temperatures will) become in 


creasingly important in’ turbine opera 
tions because of the direct effect of 
temperature on fucl consumption and 
fucl reserve requirements, he said 
Another factor, Pike warned, is that 
fuel reserves on jet transports during 
initial stages of scheduled service will 
be necessarily high to make allowances 
for unfavorable) winds and tempera 
tures. Recalling that early long-range 
flights carried high fuel reserves which 
were progressively reduced only as op- 
crational experience was accumulated, 
he warned that turbine aircraft will be 
required to follow a similar shakedown 
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pattern before absolute minimum 1¢ 
serves can be established 

BOAC filed four mterim reports on 
its Comet TIT “paper” operations from 
London to New York Eastbound 
paper fights were not conducted be 

ise of difficulty in obtaining suitable 
daily weather forecasts from North 
American weather bureaus. 

All interim: reports showed that onc 
stop routings via Keflavik, Teeland, ac 
counted for the majority of routes se- 
lected by officials for the 
Comet opcration. In report, this 
route was favored 7 of the 
Great Circle routes via Fastnet on the 
southern tip of Ireland accounted for 


opel itions 
OnC 
tine 


11°? of the routings chosen while Ton 
don-Gander rhumb linc routes were 
used 9° of the time. Approximate) 


37 of the 
Shannon-Gandcr 
3% using other routes 

Average clapsed tine 


flights operated on the 


two-stops) route, with 


in one report 


f 
‘ 

‘ 
«4 
4 


or a two-stage Comet IIE flight via Ke- 
lavik was LO hr. 59 min. On this rout 
ng, maximum pavload (17,000 Ib 


could have been carricd on 76% of the 
trips ind a pir load of Ut least 13,200 Tb 
on 94° of the flights. On four trips, 
when the pavload fell be low (13,200 Tb., 
1 three-stage operation was planned 
Average pavload for all 64 paper flights 
was 16.690 

Ihe report also revealed that planned 
lindings and take-offs at Keflavik could 
have been made on every occasion while 
three flights routed via the Maritimes, 
would have been forced to divert be 
cause of weather. 

BOAC does not plan to opel ite its 
flect of 19 Comet IVs on the Atlantic 
route but will begin Britannia 312 Lon 


don-New York scheduled service late 
this vear. Comets will be scheduled on 
the airline’s Austrahan run (AW? Jan 
21 p. 38). BOAC began DC-7C non 


stop transatlantic service on Jan 


‘xaminer Proposes Madrid Stop 
On Pan American’s African Route 


Washington—Pan American World 
\irwavs’ application to add Madrid to 
its South African route has been ap- 
proved by a Civil Acronauties Board 
examiner. ‘Phe examiner, however, rec 
ommended denial of the airline’s cfforts 
to add the Spanish capital to its trans- 
atlantic 

CAB Kxaminer Leslie G. Donahue 
idvised the Board to permit Pan Amen- 
n to add Madnd as an intern 
point between Lisbon and. Casablanca 


route system 


on its U.S.South Africa route. [lc 
suggested a restriction which would al 
low the carrier to serve Madrid onh 


on through flights between New York 
ind Johannesburg 

Donahue — ree 
Pan American's 
drid to its New 


ommended denial of 
pplication to add Ma- 
York-Lisbon-Barcelona- 
Rome route of the airline's 
request for a new between San 
Juan, Puerto Rico; Madrid and Rome. 
favors the addition 
\inenican’s African 


ind demial 


route 


Ihe examiner 
of Nladnd to Pan 


route as a means of adding economic 
strength to the route and reducing its 
subsidy necds. Madrid also will pro- 


vide a logical lavover point for travelers 
who want to break up a 40 hr. New 
York-Johannesburg flight. Portugal cur- 
renth prohibits the airline from using 
lisbon as a stopover point or carrving 
Lisbon-Africa trafic as a means of pro 
tecting the Portuguese National Airlinc 

Ihe long-haul restriction recom 
mended by Donahue for the Madrid 
service would be designed to protect 


frans World Airhnes from. diversion 
of its U. S.Miadrid_ traffic. 
Phe restriction would keep Pan 


Amencan from operating 
UU. S.Madnd service. 

Donahue belicves that Pan American 
would divert about $900,000 worth of 
business from TWA if it began serving 
Nladnid on its present svstem. 


No-Show Penalty Plan 
Delayed by Airlines 
Washington—Domestic airlines have 
failed to agree on the penalty phase of 
the no-show plan and have postponed 
tion on the issue until April, 
session of the Ai 


a frequent 


During a two-day 
Prafic Conference 
tives expressed such wide differences of 
plin that no formal 


rline representa 
opinion on the 
vote was taken 
In April, a special committee headed 
by Walter Sternberg. vice president of 
National Airlines 
of a revised penalty plan in hopes of 
some of the difference 


will present a draft 


reconciling 
mong the airlines 
The proposed Phase 2 of the no-show 


plan would impose a financial penalt 


on no-show passengers and on thos« 
who cancel reservations too late. Agrec 
ment on both Phasc 1] and 2.) wa 
rcached last July after a vear of studs 


be st method ot 
no-show problem 


mind argument over the 
solving the scrious 

Phase 1, which established a 
mum tine limit on ticket pickup, wa 
idopted on Sept. 16 after approval b 
the Civil Acronautics Board. However 
the ATC decided to defer the vote o 
Phase 2 between De 
16 and date. 


nih 


until sometime 
Ich. 1. its effective 
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Soviet’s Ilyushin Designs New Transports 

















LATEST version of Russia’s twin-engine Ilvushin transport is this 24-passenger I-14M. which Acroflot is now placing in scheduled opera 
tion. Phe plane closely resembles other I-14 models except tor a one-meter extension of the fuselage behind the cockpit, where singh 
windows on each side are climinated. Seats in the cabin are also moved forward one meter; the steward’s position and buttet are 
shifted to the tail; and the forward baggage compartment is doubled m size. Despite increased gross weight, the H-14M1 is said to be taster 
than previous II-14s. 





SERGE! VALDIMIROVICH ILYUSHIN, top Russian designer of attack planes and responsible for the I-14M (above) and earlier I-14 and 
11-12 transports, is shown with famous fighter designer Artem Ivanovich Mikovan inside Hyushin’s latest aircraft, described by the Rus 
sians as a “100-seater.””. Man behind Hvushin and Mikovan is Chief Designer V. N. Bugaisky, probably a member of Hvushin’s design 
staff. Cockpit section (left) is probably a mockup, while finished detail of the cabin (right) suggests the men are sitting in the prototype 
airplane, believed to be the [1-18 turboprop transport planned for medium-length routes (AW July 9, p. 26). IL-1S is low sweptwing 


lavout with four turboprop engines. Pictures of the designers are first available in more than ten years. 
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Mars is 
moving 
fast! 











Mars engine has proven its worth 
in more than 15 applications. 


Many new uses for the compact, reliable 50 hp 
Mars gas turbine have been developed in the last 
few years. Engineers welcome the high power-to- 
weight ratio of the Mars turbine, its fast starting 
under extreme temperatures, its easy maintenance, 
its sturdy dependability with infrequent overhauls. 
If you need a reliable 50 hp prime mover for pumps, 
auxiliary electric power or compressors, write Dept. 
C-126, Solar Aircraft Company, San Diego 12, Calif. 


SOLAR VY... 


AIRCRAFT COMPANY DES MOINES 


“Mars is the registered trade mark of Solar Aircraft Company for its 50 hp gas turbine engine 
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Reliable fire fighting pumps 
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Pod-mounted electric power supply 

















Airline Income and Expenses—November 1956 














Total Total Net 
Passenger Mail Express Freight Operating Operating Operating 
Revenue Revenue Revenue Revenue Subsidy Income Expense Income 
DOMESTIC 
American $19,688,570 $345,387 $350,737 $1,459,017 $22,459,414 $21,690,993 $3,768,421 
Braniff 3,431,879 102,580 50,433 91,655 3,810,684 3,658,420 152,263 
Capital 5,620,209 109,712 72,93) 112,615 6,016,460 6,369,558 353,098 
Continental 1,306,686 38,072 10,843 34,034 $77,955 1,507,158 1,483,658 23,500 
Delta 4,930,370 127,775 111,156 174,294 5,485,213 5,404,555 80,658 
Eastern 15,252,477 334,055 188,159 273,892 16,395,226 15,811,811- 583,415 
National 3,502,522 82,826 21,194 107,613 3,873,009 3,498,871 374,138 
Northeast 584,273 10,388 7,575 13,828 162,777 792,248 910,906 118,658 
Northwest 3,255,197 131,957 69,808 209,278 3,752,223 4,018,272 266,048 
Trans World 12,555,068 369,590 281,546 495,336 13,891,684 16,191,683 2,299,999 
United 16,620,967 718,608 321,322 901,637 18,677,279 18,874,204 196,925 
Western 2,653,963 87,082 33,547 52,221 2,869,802 2,632,785 237,017 
INTERNATIONAL 
American 360,362 8,900 159 59,859 451,584 438,957 12,627 
Braniff 426,022 111,888 27,058 636,431 571,102 65,328 
Caribbean Atlantic 108,340 1,746 4,968 120,434 105,187 15,247 
Delta 379,135 5,349 15,358 416,537 374,636 41,901 
Eastern 996,718 23,894 23,258 1,062,201 989,111 73,090 
National 229,235 3,464 1,755 9,408 255,906 319,934 — 64,028 
Northwest 1,030,578 571,926 6,084 291,936 1,984,607 1,971,641 12,966 
Pan American 
Alaska 267,000 17,000 61,000 439,000 689,000 250,000 
Atlantic 6,641,000 797,000 945,000 9,145,000 9,226,000 81,000 
Pacific 4,353,000 649,000 602,000 6,098,000 5,738,000 360,000 
Latin America 4,640,000 268,000 1,159,000 6,777,000 7,345,000 568,000 
Panagra 1,273,306 79,365 137,649 1,739,150 1,631,375 107,775 
Trans World 2,881,498 586,184 294,651 4,087,311 5,340,766 1,253,455 
United | 675,035 + 27,783 13,498 721,356 831,226 109,870 
LOCAL SERVICE 
Allegheny 271,217 7,451 9,345 130,793 425,524 492,973 — 67,649 
Bonanza 142,542 2,754 1,365 3,542 99,500 255,738 252,612 3,126 
Central 98,537 3,500 1,080 2,818 173,898 286,251 301,074 — 14,823 
Frontier 250,347 232,286 2,281 18,016 $22,154 515,797 6,356 
Lake Central 113,363 4,088 7,737 104,265 240,891 242,110 1,218 
Mohawk 413,131 4,783 5,175 6,911 50,777 530,296 551,492 21,196 
North Central 473,458 14,868 14,207 128,610 652,481 654,217 1,736 
Ozark 268,256 193,116 5,622 5,552 483,269 522,182 38,912 
Piedmont 383,014 8,031 5,395 5,623 152,410 $74,233 658,571 84,338 
Southern 172,510 7,362 4,155 149,488 351,462 349,147 2,314 
Southwest 271,891 8,426 2,454 2,743 102,592 415,142 452,760 37,618 
Trans Texas 259,735 8,228 4,555 9,257 189,036 478,235 532,339 54,104 
West Coast 160,252 3,334 1,765 2,134 154,081 323,436 327,616 4,180 
HAWAIIAN | 
Hawaiian a 302,432 3,072 54,803 19,861 381,058 408,108 14,804 
UNE. oc a ss cae’ 115,518 815 6,012 4,107 129,715 138,722 — 9,006 
CARGO LINES | 
Aeronas Sud* 
Flying Tiger 932,43) 932,431 1,040,390 — 107,959 
Slick* 
Riddle“ 
Seaboard & Western* 
HELICOPTER 
New York 35,544 3,342 1,662 2,508 104,904 149,929 196,276 — 46,347 
Los Angeles 11,594 11,253 7,097 55,526 85,689 103,597 18,313 
Chicago 2,134 41,770 44,280 83,280 — 38,999 
ALASKAN 
Alaska Airlines 122,755 48,784 1,046 60,769 120,176 451,286 498,174 — 46,888 
Alaska Coast 33,500 9,610 5,575 27,850 83,070 87,109 4,039 
Cordova 14,353 36,453 6,887 76,897 93,482 — 16,584 
Ellis Air Lines* 
Northern Consolidated 64,474 31,479 322 30,813 62,421 266,473 265,252 1,220 
Pacific Northern 303,998 316,237 95,687 737,094 588,502 148,592 
Reeve Aleutian 21,734 34,277 7,304 78,554 78,512 42 
Wien Alaska 63,904 46,259 18,194 67,163 396,461 407,163 — 10,702 
*Not available. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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) everything! 


A NEAT IDEA! The buttonhole Western originated for its napkins makes it easy to protect 


tie and jacket while you enjoy gourmet dining. Just one of the little extras that have made 


Western's celebrated “Champagne Flights" America's smartest air service! 
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SHORTLINES 





> British Overseas Airways Corp. flew 
more than 30 mllon passenger-miles 
with its Bristol Britanmia last vear dur 
ing airlift operations between England 
ind the Middle East and during the 
refugee aihft between Vienna and 
bengland. 


> Canadian Pacific Airlines will start 
i second weekly service between Van 
couver and Mexico City on Feb. 16 
Lhe new flight will connect with Pacific 
nd Latin American services and give 
Canadian Pacific two DC-6B services a 
week between Hong Kong, Tokvo, Van 
couvcr, Mexico City, Lima and Bucnos 
Aires. Canadian Pacific will equip eight 
DC-6Bs and five Bristol Brtannias on 
order with Bendix N-band RDR-1 air 
borne radar. It as the first Canadian 
irhne to order airborne radar. 


P Capital Airlines has opened a new 
ticket office at Fifth Avenue and 4Sth 
St. m New York 


P Northwest) Airlines will replace its 
DC-4 cqupment with DC-6Bs on 
Pokvo-Scoul and ‘lokvo-llong Kong 
fights on Keb. 1 Ihe DC-6Bs will 
carry 12 first-class and 48 tourist  pas- 


scnigers. 


> Pan Amcrican World Airways will 

start direct service between Chicago 

and Detroit and Paris and Rome on 
2 

June 2. ‘The airline will operate two 

round trips a week with combination 

class DC-7C cquipment. The service 


will be in effect until Oct. 5. 


> Peru has climinated its visa require 
ment for U.S. citizens, and American 
travelers can now visit anv country in 
South America without a visa, Panagra 
reports. After eb. 1. non-immigrant 
Americans entering Peru will be issued 
a landing card costing S2. ‘The cards 
will be available at all consulates and 
it airline ticket offices. 


> Scattle-Tacoma International Airport 
handled 1,286,000 passengers and 32, 
259,329 Ib. of freight in 1956, inercases 
of 9% and S% respectively over the 
previous vear’s traffic. 


© Transatlantic airlines carried = morc 
more than 137 tons of emergency re 
lief supplies for Hungary from North 
America to Europe without charge in 
Novembcr and December. 


P Trans-Texas Airwavs carricd 220,613 
3 mt don 

passengers, 350,181,233 passenger-miles 

i 1956, an increase of 40% over 1955 

trafic. Passenger load factor was 

39.51% last vear. 
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AIRLINE OBSERVER 


PE) Al Isracl Airlines expects delivery of its three Bristol Britannias som 


tune between May and July and will begun transatlantic service with the new 
turboprop flect soon afterwards. Weekly flights to the (2S wall be imcreayed 
from three to possibly say with the addition of the turboprop aircraft 
Negotiations are now under wav between the airline and Bristol for the 


purchase of a fourth Britanmia 


> Northeast Airlines estimates that one fully loaded round-trip DC-OB flight 
between Boston and Miami will gross as much revenue for the airline as 
it could carn over all its New England routes in anv one dav’during off 
season, low-trafhc periods. 


Western Ar Lancs has begun construction of a ST omuillion center at Lo 
Angeles to provide traming facilities for pilots, flight engineers and stew ind 
esses. “The two-story, 15,000-sq.-ft. buildimg wall be equipped with a S750 


OOO flight sumulator to tram DC-6B crews 


> Trans-Canada Air Lines has ordered two Super Constellations for use as 
mterim aircraft on long-range routes until its 4 Douglas DC-8s and 20 
Vickers Vanguards are delivered (AW Jan. 7, p. 35). 


Civil Acronautics Board has postponed procedural dates ino the general 
passenger fare investigation from Pcb. 4 to Peb. 25 when the direct-exhlibit 


exchange is scheduled. Rebuttalexhibit exchange is duc April S. to) be 
followed by written testimony on April 22 ral bricts are due Mav | 
ind the hearnmg will be held Nlav 6. American Airlines, Continental Au 
Lines and United Air Lines requested a oneamonth postponement, and 


Delta Air Lines asked for a six weeks deferment. Bureau counsel opposed 
the requests 


> Acroflot and Air France have again suspended negotiations for a direct air 
link between Moscow and Paris. ‘he proposed weekly Peking-Moscow- 
Prague-Paris service was hailed by the Soviet press as evidence of Russia's 
growing importance in air transportation, but Air France officials sav the 
projected service will not begin within the foreseeable future. Aeroflot had 
planned to use Tu-104 jet transports to and from Prague, making connec- 
tions with Air France for the Prague-Paris segment. 


P \ bilateral air transport agreement between the U.S. and Tran has been 
signed, authorizing Tran to operate flights to the U.S. on routes to be 
determined later. American flag carriers may operate flights fronr the U.S 
to Tcheran and Abadan and points bevond. Pan Amencan has been serving 
Peheran with four flights a week under a provisional arrangement 


> Five Pan American World Airways stewardesses and ten stewards have 
received diplomas from Maxim's Restaurant in Paris after completion of a 
15-day course in French cuisine and wines. Pan American hopes to improve 
its service on its first-class Boeing North Atlantic flights to offset competition 
offered by the faster aircraft of other transatlantic carriers, and the group is 
the first of several crews scheduled to take the course. 


P Swissair 1s ypcrating a 16-passenger ‘Twin Pioncer frem Zunch to San 
Moritz and Davos resorts as a free service to its ski-minded passengers. Since 
there is no airport at San Moritz, the plane lands on the ice im front of the 
hotel. ‘Three ski flights a week will be operated by the airlne until March 3 
On other davs. the plane is used for a new ZunchLa Chaux de Fonds 
Geneva local service 


P At least one railroad—the Pennsylvania—is attempting to combat losses 
to the airlines by distributing folders among its passengers whenever airline 
flights are grounded apologizing for anv “inconvenience” caused by the 
sudden arrival of “unexpected guests.” The folder reminds its readers that 
the railroad is kept “pretty busy” when skics are clear and adds: “When 
weather turns bad and airlines stick close to their hangars, we not only 
have to take care of our regular patrons, but of theirs, too.” It concludes 
with this postscript: “Travel by rail is the best way to get where you're 
going—in any weather.” 
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improved altitude 
payload performance 











Now in production is the new Franklin “210”, 


offering dramatic increases in performance 
for many helicopters now flying with earlier 
Franklin engines. 

The new “210”, with 210 h.p. sea-level rat- 
ing, maintains a full 200 h.p. at 1500 ft., yield- 
ing substantial dividends in payload in 
mountain or “high country” operations. Hot 
weather operations are similarly benefited, 
with 200 h.p. maintained at 110° F. 





With 5% additional power, the Franklin 
“210” actually weighs slightly less than the 
Franklin “200” now installed in several thou- 
sand helicopters, yet it develops its higher out- 
put at the same 3100 r.p.m. The potential 
increase in payload is approximately ]2'2%. 

Existing Franklin “200” engines can be 
modified to produce the new 210 h.p. rating 
at moderate cost. Or a new “210” is inter- 
changeable with your present Franklin engine 
installation. Write for complete details. 





Watch Franklin for more news of great new 
developments in helicopter power in 1957. 


AIRCOOLED MOTORS, INC., SYRACUSE, N. Y. 


Smith, Kirkpatrick & Co., Inc., 47 Beaver Street, New York 4,N.Y. @ Export Distributors of Aircooled" Products @ Cable Address ‘Kirksmith” 








ICAO: Facilities Lag 
In Southern Europe 


Paris—Air navigational facilities and 
services in much of Southern Europe 
ind in countrics bordering the Eastern 
Mediterranean are lagging behind other 
L-uropean regions 

That is the conclusion of a special 
group of ICAO experts who recenth 
wound up an cight dav meeting im 
Paris. Vhe group further reported that 
present navigational services throughout 
most of Northern and Western Europe 
ire “generally satisfactory.” 

Phe seven-man panel was considermg 
navigational services not only in relation 
to present airline cquipment used, but 
iso in relation to the advent in the 
future of jet cquipment on European 
routes. 

Ihe group singled out the lack of 
ommunications between ground sta 
tions as one service requiring improve 
ment in Southern Europe and Eastern 
Mediterranean areas. Another matter 
which the group thought this region 
should look into is a more complete 
uctwork of upper air observation sta 
tions. 

The establishment of such a network, 
the panel said, is of the “utmost im 
portance to present-day air transport 
operations and will be of even greater 
significance when new high speed, high 
iltitude jet transport aircraft are intro 
duced on European air routes.” The 
panel expects to discuss this matter with 
individual European governments. 


. . 
American Airlines 
Earns $18 Million 

American Airlines carned $158,024. 
000 m 1956 exclusive of profit: from 
property according to a pic 
liminary report by the carrier. Another 
$1.549,000 net profit came from. the 
sale of property. 

Che $19,572,713 total compares with 
$18,609,281 in 1955. 

Revenues amounted to $291,452.S66 
during 1956, compared with $260,756, 
657 the previous vear. Expenses totaled 
$273,428.778 against $242,425,313 in 


1955 


sale Ss. 


Earnings during the first three quar 
ters of 1956 were well ahead of 1955's, 
American President C. R. Smith re 
ported. 

Increased operating costs and weather 
problems reduced the fourth quarter 
carnings to a total below that for the 
same 1955 period. 

Smith said the figures for American 
ind other carriers indicate the airlines 
have reached the limit of their ability 
to absorb increasing costs with the 
present structure of fares. 
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Spirit of “56 


omplishments of the previous 
Ihe event to | 


It is traditional in January to review the acc 
vear or to pick the outstanding achievement ” reported her 
will receive no trophy. but an mnovation was begun im 1956 which will, | 
beheve, result in better transport aircraft and im amore efficient and safer an 
line operation, 

In the autumn of 1955 
Lockheed Electras. Shorth 
form a small committee to 


Amencan Airlines placed an order for several new 
thereafter AA called upon its pilot group. to 
study certam specifications Concermimng the new 


urplane and make recommendations. 


Pilots Called Upon 


The first order of business was to flight test the manv new instruments 
iutomatic pilots and flight control systems offered by leading manufacturers 

Within a few months | Airlines also ordered Klectras and, ike AA 
called upon its pilots for Before long the others, United, TWA 
Pan American, National, Braniff, ctc.. followed an identical course. ‘Thes« 
various pilot groups worked with their own companies and with manufac 
turers individually and soon formed a composite pilot group to pool ides 


stem 


ISSISTALICC 


and exchange information 

Onc of the first tangible results of these mectings was the formulation of 
what has become known as the “I” formation flight instrument) panel 
\ccording to information available at this writing the CAB may soon approve 
this design as the standard for the new transports 

Soon the work of these committees turned to other phases of the new 
cquipment—powcrplants, systems, controls, etc. During 1956 it was not at all 
unusual to find three or four teams scattered from one end of the country 
to the other, busv as beavers on some new transport or related part, attend 
ing a ground schocl, mspectmg a factory or flying an airplane 

Phis, vou sce, 1s slightly different. Formerly it had been the practice of air 
lines to depend upon thar own, or the manufacturer's, cngincering staff to 
ittend to all the details. The actual operating people of the airline had 
practically no hand in matters until they were called upon to use the finished 
product 

But in 1956 the line pilots, mechanics, stewardesses and many others got 
into the act. ‘The result of utilizing this know-how was better airplanes. ‘The 
aitlines should be congratulated on this happy change m events 


Beyond Business 


The splendid cooperation of the manufacturers should not pass unnoticed 
cither. ‘True, they were making a sale and were trving to satisfy their cus 
tomers. But the objective explorations in the many meetings our pilot group 
attended went far bevend a cold business deal. The close collaboration of 
executives, engineers and pilot representatives of the manufacturers was of 
benefit to all concerned 

Any attempt to list the companies who did so well might madvertenth 
omit a name or two. Nevertheless these people should receive credit. Besides 
Lockheed, thev include Bocing and Douglas, the Allison and Acroproducts 
Division of General Motors, RCA, Bendix, Sperry, Lear, ARC, Specialties 
Inc., Collins Radio and others. The USAF was instrumental in 
providing data on many aspects of jet operation 

Needless to add that cooperation for the common good is necessary mn avid 
tion. By their considered attention to the problems of airline fiving thes 
many manufacturers, airlines and other groups have helped assure the suc 
cess of the industry in the coming vears. Better transports and safer flying 
will reflect this Spirit of "56 
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Early flight-test results on... 


AMERICA’S FIRST 
SUPERSONIC BOMBER- 
POWERED BY 
GENERAL ELECTRIC J79 
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Fort Worth, Jan. 4—Convair reports that no test flight 
of the four-jet B-58 bomber has been aborted due to 
engine discrepancies since commencing flight testing 
on November 11. This has broken all records for any 
such aircraft development program. 


Spectacular in appearance and performance, Con- 
vair’s new B-58 Hustler combines a unique weapons- 
carrying airframe with four powerful new General 
Electric J79 turbojets. 

Advanced design of the J79 is a prime factor in the 
Hustler’s flight capability. Smaller and lighter than 
the famous G-E J47, the J79 today delivers more power 
per pound than any other turbojet of comparable size. 
The J79’s small frontal area contributes greatly to the 
low-drag characteristics of the delta-winged bomber. 

Dramatic example of U.S. jet progress, the G.E. 
powered Convair B-58 promises to be the most potent 
weapons system yet added to bomber squadrons of 
the U.S. Air Force. General Electric Company, 
Cincinnati 15, Ohio. 235-14 
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SMALLER, LIGHTER, MUCH MORE POWERFUL than any pre- 
vious G-E engine, General Electric’s new J79 first went aloft 
in North American B-45 ‘“‘flying test bed’’ (above) in May, 
1955. Engine is now in production for both the B-58 and the 
Lockheed F-104A. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 











AAXICO Moves Cautiously in New 
North-South Air Cargo Route 


By Glenn Garrison 


New York—American Air J xport and 
Import Company is moving cautioush 
in the devclopment of its new air cargo 
Route 121. awarded by Civil Acronau 
tics Board in’ November 1955) for a 
ftive-vear trial period 

Service maugurated last Nov. }5—a 
ifter the CAB decision—now con 
nects New York. Atlinta and New 
Orleans, three of the 15 cities author 
izcd as AANTICO’s pomts in the north 
south portion of the Airfraght Renewal 
( Is hic 
bound loads, poor northbound results so 


VCal 


urline reports good south 


slowly im 
One 
N ich 


far and plans to feel its wan 
ulding stations 
(46 roundtnp schedule dai in 
bemg flown 


ind equipment 


direction is presenth 

VANICO'S approach to ity new ser 
ive Contrasts strongly with that of Rid 
dle Airlines, whose Route 120 was certi 
1955 CAB dee 
route 


ficated in the same Is1On 
Riddle attacked its 
sively, moving into many cities by the 
Jan. 20, 1956, effective date of the 
award (AW Nov. 26, p. 41 
Riddle’s situation at the time 
route awards, of course, differed 
AANTICO’s in that Riddle 
operating a commerciul cargo airline 
md AANTCO was starting from scratch 
VAXICO like Riddle, was then and is 


now flying military cargo schedules un 


new 


ageres 


of the 
from 


reads Was 


der multimilhon-dollar Logair contracts 

AW Jan: 7, p.°26 Other sources of 
income for AANICO are a flourishing 
urcraft) parts business at) Niiamui and 
leasing of some of its all-C-46 flect total 
ing 32 aircraft. ‘}wo of the C-46s, in 
fact, leased to Riddle 


First Month 

During its first month of operation of 
the new service, AAXICO’s southbound 
load factors averaged $9°7 , according 
to Ollie Stern, vice president of cargo 


are now 


sales. But the northbound schedules 
have been running with 15’ and 


lower load factors. ‘The airline's C-46s 
can carry a 12-14,000 Ib. pavload over 
these segments, Stern savs. About 25‘ 

of the southbound trafhicis bound for 
South American and Central American 
pots via mterline connections at New 
Orleans Air mail and 
helped the southbound load factors, ac 


CAPTOss h IVC 


ounting for 17 of the business, a 
cording to Sterm 

AAXNICO believed the market poten 
tial on its new route is great, but wants 


of the business before com 
mutting Ini the 
Atlanta Stern, the 
urline is working hard to develop thi 


1 
fo MAKE SUTC 
itself amore heavily 


irca, according to 


50 


nch potential offered by new indus 
trial development since World War I 
ur cargo market there 
is almost and shippers as 
unfamiliar with the possibilities of regu 


He describes the 
untapped 


lar all-cargo air service 


Combination Business 


\grecments arc bemg sought with 
truck lines in the area about 150 miles 
iround Atlanta. Stern reports AAXICO 
has joined the Georgia Motor Trucking 
Association and hope s to sell truck peo 
ple on the idea of building up com 
bination business 


Atlanta on 


Riddle, which also serves 
it} new route to the midwest, orig 
nated 1,559,389 Ib. of cargo at: that 


city. from the January 
through September 
half of 
was northbound 


begmning of 
1956 \] 


the trafhe—S77.387 Ib 
to Cincinnati, Cleve- 


CTVICC 


most 


land, Detroit or Chicago. Unloakings 
it Atlanta through August were 1 
ported by Riddle as totaling 1,638,496 
Ib 


On the other hand, Riddle went into 
Washington carly last vear with sched 
uled found that southbound 
loads were unsatisfactory, and has 
pulled out of that city for the 
being 


SCTVICC, 


tine 


Approach Conservative 
Stern that AAXTICO’s ap 


proach is more conservative than other 
Hl-cargo carriers have been in setting up 
md savy AANICQO hopes 


to avoid the “pitfalls” others have run 


idmuts 


me new cities 


mto 

The airline wants to build its trafic 
experience at New York, Atlanta and 
New Orleans to the poimt where it 
has a pretty firm idea of costs and 
specific markets Then it will pro 
ceed to open stations at other cities 
on Route 121, which include Philadel 
phia, Baltimore. Washington, Rich 
mond, Birmingham, Louisville, Cin 


cinnati, Columbus, Indianapolis, Chi 
cago, Detroit and Clevcland. No tenta 
tive date has been sct for serving am 
of these cities 


VAXICO’s cquipment plans are not 


firm at this poimt It can put mor 
if its C-46 flect into the cargo service 
when it fecls the demand warrants 
such a shift, and is looking for DC-6s 
if it can find anv at a price it likes 
NMicanwhile, according to Stern, the 
irhine’s sales people arc. buss putting 
the cart before the horse as AAXNICO 
ces the picture, ic. building the traffi 
that will make expansion profitabl 
One area of effort is the New England 
textile industry. AANTCO would like to 


ship textiles in quantity to mills in the 
South, and then bring finished clothing 
back to northeastern outlets. 


Emergency Business 


Phe oi) industry has provided regu- 
lar southbound business for AANTCO in 
the form of parts for boats m_ the Gulf 
ica. About one of these shipments a 

VANICQO. Stern 
indefinite line be 
business dnd nor 


chat brave moved Vil 
illustrating the 
tween “Ccmecrgenc' 
thal markets 

Stern cites the difficulty of finding 
personnel as a major VANICO 
slow to. start) operating over its 

In staffing ity commercial cargo 
has hired about 36 
ding to Stern 


SAVS, 


reason 
WiulsS 
route 
crvice, the airline 
people to date Tee 


Argentine Airline to 
Buy Lockheed 1619s 


Buenos Aires— \cr Argentinas 
plans to purchase two 1649 Super Con 


] 
HaCas 


cllations for use on its imtermational 
runs. Delivery would be m mid-195S. 
Palks are now going on between 


the Argentine airline and Air France 


on formation of a pool in which tickets 


on the two lines would be interchange 
ble for the Buenos Aires-Furopean 
min 

This arrangement would correct the 


present situation m which the French 
on flights com 
bad on 


urlines revenue is good 
ing into Buenos Aires, 
flights leaving here, while in the 
ot the Argentine 
true. 

The current talks anticipate that 
\ir France will be responsible for mam 
of the Argenting 


and 
CAIS¢ 


] 


linc the reverse is 


tenance and overhauls 
Super Constellations 

Ihe onl 
Argentinas 
Flights to New 


present service by Acro 
ibroad is tourist class 
York were 


from one to two a 
Argentine = flag 


hincas 
in DC-6s 
recently increased 
week, thus trebling 
flights abroad. [he new Super Con 
stcllation flights would be first 
competing with such lines as KLAL and 
SAS. on the European run 

Ihe Argentine line is also planning 
purchase of two new DC-6s for domes 
tic flights 
the United 


4 lass, 


Phese will come either from 
Aircraft) Corporation — 01 


North Amencan Aviation, Inc., who 
have submitted offers 
Acrolineas Argentinas officials con 


firm the planned DC-4 purchases, but 


ire not as vet willmg to discuss Super 


Constellation purchases m= public. .\1 
contin Preasury = Ministry — official 
however, confirm the fact that some S4 


} 


hon have been allocated for the new 


wines for Acrolincas 

Th line now has m= operation 
DC-6s, 5 DC-4s, 4 Convair 240s, 14 
DC-3s, 2 G-47s, which are used ft 
cargo, and 7 Short Sandringhams. 
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C-102 Jet Scrapped 
By Avro Aircraft 
Toronto, Can.—T hice Avro C102 Jet 
liner, which first flight on 
August 10, 1949, is bemg scrapped 
Phe aircraft, which took to the air just 
two weeks atter Britain's first de Haval 
land Comet, never went into produc 
tion due to the outbreak of the Korean 
War Canadian government's 
decision to push production of the 
Avro Chr-100 twin jet interceptor 
Ihe Jethner, made bv Avro An 
craft Ltd., Toronto, was three vears im 
the making and represented Canadian 
mvestment of $6,568,363 
with Avro spending $2,317,772 on its 
construction Phe aircraft had 
built for possible use by the Canadian 


made its 


ind thie 


government 


been 


government's ‘Trans-Canada — Airlines 
nd the Roval Canadian Air Force 
It also was being considered bv a 


number of U.S. airlines, at. Icast 
of whom, believed to have been Eastern 
Airlines, offered to buv 10. The air- 
craft flew the 365 air miles from ‘To 
ronto to New York in 59 minutes with 
i cargo of airmail 

In the past four vears the Avro Jet 
lincr has been used largely as a research 
vehicle and observation platform. A 
vanety of missions carricd it from north 
crn Canada to southern California. It 
was from the Jetliner that Roval Cana 
dian Air Force officials and 
engineers witnessed and photographed 
rocket firing from the CF-100. ‘The 
urcraft also was uscd to devclop de 
icing equipment for the CF-100 

The four-engined aircraft now is be 
ing scrapped at Toronto, and some sal 


~ 


ON 


design 


ge is expected by wav of instruments, 
cngines and structural components. 
Ihe aircraft weighed 26 tons, was de- 


signed to carr 


r “Ne 

PAT, Aero Finance 
Certificates Revoked 

Washington—Opcrating authority of 
Peninsular Air Transport Acro 
has been revoked bv the Civil 
Board tor violations of 
safety regulations 
CAB 
Miami-based nonscheduled airlines’ op 
revoked cftcctive 


50 passengers, 


ind 
Ib mance 
\cronautics 
two 


Under the decision, the 


rating certihicates arc 
heb. ] 

Ihe Board acted on the complaint 
f the Civil Acronautics Administra 
tion that the two. carriers violated 
eral sections of the Civil Air Regula 
ons at various times in 1955 

Among other CAA 
iccused the airlines of operating over 
loaded aircraft, scheduling pilots over 
the maximum times specified in the 
CAR and failing to comply with Au 
worthiness Directives. 


violations, the 
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Last October. the cxaminer in’ the 
cases filed reports reconumending that 
\cro Finance and Pemmsular’s operat 


ing certificates be revoked. The two 


carmers objected to the findings and filed 


several requests for postponement of 


procedural deadlines 


Ihe CAB set a final deadhne of 
Nov. 21, 1956. and the carriers filed 
general exceptions to) the cxaminer’s 


findings and requested oral argument 
betore the Board on their objections 
Commenting in the Penimsular de 
CAB said the 
requests for extension of deadlings and 
the token objections filed lead to the 
conclusion that thev were filed “merch 


tor the purpose of delaving the disposi 


cision, the record, the 


tion of this case so as to permit the car 
ner to continue its operations as long 
It added 

of the seriousness of the 


als possible 7 
“In view 


ie 


, - 








Charged agauist 1 
ancl the 


tial period of tin itlready devoted to the 


violations 


safety 


spondent Ponimesulas substan 
conduct of the entire proceeding, per 
turther 
postponcments would make a mockers 
of the Board's frustrate the 


Board's efforts to discharge its 


nutting respondent to rece 
rules and 
T¢ spon 


ibihtics with respect to ai safety 


The requests by the ailimes for oral 
rgument were rejected. Vhe CAB said 
there was no need for it) because it 


would Jead to further delay in disposi 
tion of the case 


Ethiopian Airline Loan 
Finances Expansion 
ethiopian Airlines 1 S24 


million credit from the Export-lmport 
Bank of Washington to finance a fleet 


will receive 





Boeing 707 and KC-135s 


Bocing KC-135s and the prototype 707 are groomed overnight for next day's test program 


at the Boeing Airplane Co. Flight ‘Test Center in Seattle. 


Prototype 707, foreground, 


now has 650 flight hours. Under Boeing name on nose are insignia of 11 airlines which 


so far have ordered production versions of the transport. 


KC-135s in background are 


first production airplanes destined for Strategic Air Command use as multi-purpose aerial 


tankers and transports. 
Seattle and Wichita divisions of Bocing. 


In far background of picture is B-52, which is in production at 
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Wanted: 
Design and 


Development 
Engineers 


NoINkEERS—like Jack Lower pictured on 
E the facing page—tind Honeywell an 
inspiring ompanyv to work tor because 
Honevwell’s accelerated de clopment pro- 

ums otfer challenve ind opportunity 

Wit na lesiyn teams, working on a 
rreat variety of projects, we have excep- 


careers ahead tor engi- 
rs capable of designing components and 


$v stems for— 


‘@ INERTIAL GUIDANCE 

®@ FLIGHT CONTROL SYSTEMS 

@ LIQUID MEASUREMENT 
SYSTEMS 

® VERTICAL, RATE, AND 
INTEGRATING GYROS 

® DIGITAL COMPUTERS 


Act Honeywell vou'll head up your own 


task group. Drattsmen, technicians, n odel 


nakers and evaluation engineers essential 
to the project will look to vou for technical 


instructions 


An engineering degree or its equivalent 





il experience with related or 





ment 1s required 


Consider these advantages 


@ Minneapolis, the citv of lakes and 


otfers vou metropolitan living in a subur 


parks, 


ban atmosphere. No commuting 

7 Ir i el and moving expenses paid 

7 I irst rate salaries, imsurance pension S\VS- | 
tems, plant and technical tacilities 

@ Honevwell, leader in control svstems, is 
a sound diversified growth company, con- 
tinually expanding, that offers permanent 


opportunity to you, 


Write to us 


It vo ire interested in a career at Honev- 


\ I ill or send vour resume to Bruce D 
Wood, Technical Director, Depr. TA-1A, 
1433 Stinson Boulevard, N.E., Minneapolis 


13, Munn, 


Honeywell 


AERONAUTICAL DIVISION 
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ind irport improvement 


Part of the loan wall go to 


( \Paliston 
progr Wn 


wards purchase of two new Douglas 
DC-OB planes with delivery scheduled 
mt Mav and June of 1958 


used on. the 


lhe DC-6Bs will be 
I Athens, Addis 


imiers routes between 
Nbaba and = Naarobi Another of the 
Douglas planes has been optioned by 
he government owned Present 
I-thiopiain Airlines fleet COMPTises cight 
DC-3's and three Convair 240's 
Some 22 urports 
we expected to be improved under 
program, and addi 


opened. Also 


urline 


in the rugged coun 


the moderization 
tional airports may be 
planned is a study of possible helicop 
ter service to points otherwise maccesi 
ble by ar. ‘Ph 
into possible replacements for — its 


DC-3s, which fly its internal routes 


urine also will look 





\irlmes carned 339,000 
146,.000.000 passcenger- 


| 
through 1955 


ethiopian 
PASSCTILE TS SOTHC 


1946 


mules from 


Ihe carrer as) operated by Trans 
World Aiimes management under a 
ontract between EWA and the b-thio- 


plain government 

Normal service to Cairo on the run 
o Athens was 
Nliddle Last) hostilities last 
it vet been resumed 


t suspended during the 
vear and 


hh is ll 


Kaman to Build Nuclear 
Division in New Mexico 

Kaman Aircraft Corp.’s new Nuclear 
Division will be located in Albuquerque, 
N. ML. Vice-pres ind gen. mer. will 
be Dr. Kenneth W. Erickson, recenth 
hicf of experimental research for the 
Sandia Corp 


“Pree ane 


LOCAL warehouse workers pack a customer’s houschold furnishings into an aluminum 
container for flight to new home via Slick Airways, which inaugurated plan. 


Household Moving Service Start 


Slick Airwavs has inaugurated hous« 
hold) moving scheduled 
flights, keving thc “Sky 
Van” alumimum container for carrving 


service on. its 
service fo a 


the goods. \ family using the new 
plan, Slick says, can move Coast-to 
coast in four or five davs at less over 


il] expense than road van service 

Lhe carrier has signed contracts with 

warchduscmen to act as 

igents for the service. Under the plan 

local warchouse workers pack the cus 
About four skyvans, the 

werage 6,000-lb 


30) furniture 


tomer’s goods 
immer savs, handle an 

houschold shipment 
Minnnuim shipment is 2,000 Tb. and 


punimum distance 1,000 miles for thy 


SCTV ICC 


Door to door, the customer pays 


Sl to S2 more per ewt. for the ar- 
shipment than he would by surface van, 
Slick more than makes 
up thie maintaming his 


family for oa between 


savs, but he 

difference bi 
shorter tame 
homes 

\llowing maintaming a 
frnilh of four for three Slick 
estimates the total cost of a New York 
Los Angeles move of a 6,000 Ib. house 
hold at S1,370, compared with $1,045 


S120 for 


davs, 


tor a surface move lhe surface esti 
mate assumes family maintenance for 
1? davs at $40 a dav. 

Slick’s houschold moving program 1s 
managed by bdward I Breault, a 
houschold storage and moving business 
official the airline last 


Nav. 


before joiming 
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B.S.E.E. U. of Wisconsin, 1943; M.S.E.E. Purdue, 1949 


This is Jack Lower, Chief of Gyro Design at 
Honeywell Aero, and one of the country’s 
outstanding authorities on floated gyros. He and 
his associates translated an entirely new MIT 
concept into the world’s first mass-produced 
floated gyro. Jack Lower, the people who 

work watts him, and hundreds of other 
Honeywell engineers are the backbone of 
Honeywell Aero leadership in aircraft, 


missile and rocket control systems. 


HONEYWELL AERO, MINNEAPOLIS 13, MINN, 
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Carriers Report Traffic and 
Revenue Gains Outweigh Costs 


Yearcnd reports from individual ai 
hoes confirm the overall steady growth 
of the air transport business with good 
increases mn 1956 and good proypects tor 
1957 (AM. Dec 31, p 32). 

The carriers report trafic imercases, 
md revenue gams outweighing the m 
reased costs borne by the airhnes. Vo 
tals for 1956 as estimated by reporting 

riers include 


e United Air Lines carricd 283,000 





Rev up 
plane cleaning 


with Oakite 74 


Here’s the perfect specialized de- 
tergent for flect maintenance 
washing—a_ safe, non-solvent 
compound for quick soil removal 
on both exterior and interior ... 


that’s safe on all surfaces. 


Look at these advantages of 


Oakite Composition 74 


Safe on aluminum, plexiglass, 
vinyl walls and floors, plastic, 
painted surfaces, windows. Easy 


on the hands. 


Leaves no slippery or dust-collect- 


ing film; rinses freely. 
Built-in water softener. 


Can be applied by any method— 


passengers, an imcrease of 13 OVC! 
1955. Revenue passenger miles were up 
15% to 4,505,000,000; air freight im 
creased 27% to 31.3 million ton-muiles: 


to 2S.S million ton-miles: 
to 13.3 million ton 


mail rose 9 
express Was up 4 
ules. United expanded its service to a 
total of SO ciics. reecived 1S new an- 
craft to raise its available ton-mile ca- 
pacity by 14%. UAL. president W. A 


Patterson predicts a 1957 imereasc of 


bucket and brush, fountain brush, 
Oakite Hot-Spray Unit, Oakite 
SANISEPTOR or other equipment. 


Outstanding economy—effective 


at concentrations as low as 2 


oz/gal. 


Ask your local Oakite Technical 
Service Representative to demon- 
strate Oakite 74. Meanwhile, 
write for new free booklet on 
airplane maintenance cleaning to 


Oakite Products, Inc., 52C Rec- 
tor Street, New York 6, N. Y. 


OAKITE 


ames 


Export Division Cable Address: Oakite 


Technical Service Representatives in 
Principal Cities of U. S. and Canada 
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S12 In revenue pu recor unies, from 
5 to 10 in freaght ton-miules 

@ American Airlines carned 7,500,000 
passengers 5 billion passenger mules, am 
reases of 6.7 mic 3 respectiveh 
over 1955. Air freight was up 5.4 to 
~3 mullion ton-miules, and A\merican savs 
it's the world’s first airline to exceed 
S nullion ton miles in onc month (D¢ 
cember Nir mail mereased 13 to 
17S million ton-muiles. Nir mail totaled 
17, S00,000 ton-muiles, a 13%) gam over 


1955. ‘Votal cargo carried was up 7.6‘ 

e Braniff International Airways reports 
record operiting revenues of $45,250, 
156 for the first 1] months of 1956, an 
increase of 13%, over the same 1955 
period, Net profit for the period wa 
S1.SO00.258, a 14% increase. Braniff’s 
revenue passenger total for the penod 
was up 9% to 1,070,000 Revenue pas 
sengcr-niles were up 15% to 719,459, 
240. Dunng the vear Braniff maugu 
rated service over its newlh-won route 
between Texas and the northeast, and 
its aircraft fleet was angmented bv d¢ 
livery of four DC-7C’s. 

e Western Air Lines recovered from a 
73-dav strike in carly 1956 and carned 
$2,900,000 in income from ‘all sources 
for the vear lirst-quarter — losses 
amounted to $1.04 a share. but carned 
$2.24 a share in net operating profit for 
the last three quarters, plus $2.50 a 
share in equipment sales 

e North Central Airlines carried 549 
653 passengers during 1956, claiming 
record for local-serv icc urlines Phi 
total represents a 28% increase over 
1955. 

eNohawk Airlines = carned 
passengers during the vear, a 26.8 
increase. ‘The carrier flew 64,327,190 
revenue passenger-miles, a 25.4°% — ris¢ 
Freight was up 36.2 t 
1.372.972 |b. and express increased 
30.3°F to 1.365.294 Ib \lohawk ex 


pects to carry half a million passenger 


300.4S¢ 


over 1955, 


this vear 

e@ New York Airways carricd SO“? mor 
passengers in its scheduled helicopte 
service for a total of 43,034 for the vear 


Passenger miles were up 69 to S02 
079, freight was up 2S to 608.040 Ib 
express increased 3 to 1.917.618 Ib 
but mail was down 1S to 1,156,172 


Phe carner expects considerably greater 
mereases in 1957 with its new midtown 
heliport facility and 12-passenger $-55 
rotorcraft. 


Lockheed to Service 
WV-2 Radar Aircraft 

Lockheed Aircraft) Service-Interna 
tional, N.Y. International Airport, wil 
provide maintenance service for thi 
Navv's East Coast flect of WWV-2 ai 
borne carly warning radar aircraft, spe 
cial versions of the Super Constellation 
ygreement involycs work totaling ove: 
$1,000,000. 
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Western Airlines 


Ready to Start 


Los Angeles-Mexico City Service 


Los Angeles—Western Air Lines savs 
it can be readv in a short time to in- 
mugurate American flat) carricr service 
between Los Angeles and Mexico Cits 
if the Mexican government grants rec 
ciprocal flight rights to a U. S. com- 
pany 

Los Angeles Chamber of Commerce 
recently filed a petition requesting the 
Civil Acronautics Board to suspend or 
revoke air rights of Compania Mexicana 
de Aviacion (C\MIA) until the Mexican 
government approves equal rights for a 
U. S. airline. WAL has held a CAB 
franchise to operate the Los Angcles- 
Mexico Citv route for more than 10 
vears but consistently has been denicd 
landing rights in Mexico Citv bv the 
government of Mexico 

WAL President ‘Verrcll C. Drink- 
water said that traffic experts esti 
mate the potential flow of passengers 
over the route at 90,000 a vear. As of 
now, Far Western residents must travel 
by devious routes through Houston or 
New Orleans if thev prefer to fly with 
an American flag airline to Mexico 
Citv. 


New York Nonstop 


Most sought-after route which would 
result from a bilateral agreement would 
be the non-stop Mexico Citv-New 
York City flight on which Air France 
has been enjoving a lucrative monopols 
for the past three vears. 

Anv bilateral agreement would grant 
this non-stop route to both a Mexican 
carricr and one from the U. S. Loom- 
ing largest among Mexican carriers to 
ect this route is Aeronaves de Mexico. 
American Airlines admits to only a 
50-50 chance but is credited bv insiders 


is the U.S. carricr most likelv to be 
designated. 

\ir France feels that the Mexico 
Citv-New York route could support 


three flights each wav daily and would 
he expected to continue its single 
flights each wav daily as long as_per- 
mitted. 

It is expected that the bilateral agree- 
ment also would cover reciprocal rights 
hetween Mexico Citv and Los Angeles, 
New Orleans and Miami as well as vari- 
ous points in Texas. 

There is daily coach and first-class 
non-stop service now to Los Angcles, 
iffered onlv bv a Compania Mexicana 
de Aviacion. 

Eastern Air Lines wants non-stop 
rights between Mexico Citv and New 
Orleans. This route is being flown 
now. CMA, which flies to Brownsville, 
presumably would want this route. 

Guest Airways is the only carrier 
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operating to Miami, connecting with 


EAL from New York 
Both Pan American Airwavs and 
American Airlines) operate — between 


Pexas and Mexico City and it would be 
expected that Mexican carriers would 
want one of these routes. 


Adequate Equipment 


One of the problems heretofore has 
been that no Mexican carricr had ade- 
quate equipment for these longer 
routes Now, however, CMA 
ordered DC-7Cs, Acronaves has leased 
two Constellations from PAA and _ is 
negotiating with Bristol for two Britan- 
nia’s 


has 


\irlines officials agree that the bi- 
lateral agreement is receiving special 
attention but none will sav. officiallh 


that this treaty which has been hanging 
fire for 10 vears is due for imminent 
settlement 

But the rumors persist that Acronaves 
will begin the New York flights in 
February or March 


WAL Builds New 
Training Facilities 


Los Angeles—Ground-breaking cere 
monies were held last week (Jan. 15) 


for a new SI-million technical training 
facilitics to be constructed by Western 
Air Lines at the company’s Los Angeles 
International Airport headquarters. 

Phe airline's pilots, flight engineers 
and stewardesses will receive 


technical 





























traimime in the tw tory, 15,000 sq ft 
building preparatory to serving on 
Western's routes covering 47 cities im 
the 12 western states and Canada 
Focal pomt of the trunmimg center 
will be ai S750,000 Curtiss-Wright 


flight simulator to be used to train pilot 
and flight engineers on the operation of 
DC-OB aircraft 

Space requirements of 40 ft. x 40 ft 
x 1S ft. for installation of the simulator 
made it to div ick thr 
building into two sections separated by 
1 brick 
This 
and vibration secpage from penctratins 
to the 

Lhe 


houses the 


advantageous 


wall and OTM inch ut SP 


design feature climinates noise 


administrative section 

which 
tram 
one-third 


mechanical section 


simulator and other 


Ing cquipment, w il] 


of the 


OCCUP' 


building while the large 


tion of the center will house Link m 
strument-flving trainers, cabin interior 
mockups, audio-visual faciliti cla 
rooms, library, hair-dressing and make 


up demonstration rooms for stewardess 
mstruction 1 
tive office 

Structure was designed by the archi 
tectural and ecngincering firm of Burke 
Kober and Nicolais. Construction will 
be completed by the Ruane Corp., 
gencral contractors 

Phe training center 1s 
dedication on April 17 


Satellite Airlines Take 
Up MALEV Slack 

The destruction of the Hungarian 
state monopoly airlines MALEV during 
the October/November rebellion has rm 


quired the civil airline of the U.S.S.R 
the East German Lufthansa, the Polish 


lounge and admiunistra 


( he duled for 














NEW $1-MILLION technical training facility to be constructed by Western Airlines at 
Los Angeles International Airport. Plant will be two stories, cover 15,000 sq. ft. 
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ror Chemical processin 


OF ANY METAL... 


furn to Turco...FIRST! 


DESCALING: Complete line of deoxidizing and polishing products ; 
for all alloys of aluminum. , 
COATING: Economical and “quick fixing” conversion coating for 
application by spray, dip or hand methods. Approved to MIL-C-5541. 
Insures paint adhesion, stops aluminum corrosion. 
PROTECTION: Alkali-removable protective film for aluminum alloys 
both during storage (in plant and outdoor) and during fabricating 
practices 





eee OVERS Siemes ' 
DESCALING: Complete line of alkaline and acid descaling media. 
COATING: Full line of iron, zinc and manganese phosphate com- 
pounds to provide a tight coating for better adhesion of organic ; 

STEEL finishes and for oil absorption. These materials all meet the 





various requirements of applicable government specifications. 


PROTECTION: Versatile group of products for protection of parts 
from the elements. 








DESCALING: Approved and accepted process for conditioning and 
removing scale from all current titanium alloys, both after heat 
forming to 1150° F. and heat treating to 1750° F. 

COATING: Acceptable anti-galling and seizing conversion coating 

for the major alloys of titanium. Also used as base for lubes. 
Requires no post-heat treatments ' 
PROTECTION: Easily removable coating to protect titanium against 
tightly adhering scale up to 1600° F. during hot forming or heat P 
treating. 


TITANIUM 


=) 








DESCALING: Process for completely removing heat scale from 
various alloys (including 17-7 PH) 

COATING: Easily removable coating to protect stainless steel 
against tightly adhering scale up to 1600° F. during hot forming or 
heat treating. 


STEEL 





on magnesium 
COATING: One-package powdered product which, when in solution 
with water, replaces Dow =17 treatment. Requires no mixing of 
chemicals. Eliminates chance of human error 

PROTECTION: Single-package touch-up liquid to produce coatings 
equal to Dow =18 treatment. 

(Note: All magnesium processes mentioned above are approved for 
use by Magnesium Department, Dow Chemical Co.) 
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DESCALING: Non-electrolytic alkaline process for removing pre- 
vious chrome pickle films as well as oily substances often found 








Cr ee a 
! 
! 
! 
: ! 
For Cleaning ' 
! 
or Metal ' 
ta: . ' 
Conditioning Hot or Cold Immersion Spray Washing Steom Cleaning 
Problems — | Titenium 
! 
Turn to Turco | Stee! 
rf ' 
... First! . NAME 
' 
' TITLE 
' 





Paint Removing 


Solvent Spray Flaw Location 
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Please send free 
metals checked 


e descaling 
e Coating 
e protecting 


If your requirements call for chemical 
processing of metal, chances are you'll 
find your best solution in the complete 
Turco line. Charted here are a few of 
the chemical processes Turco 
manufactures for the metal-working 
industry. There are many other types of 
Turco processes that perform effectively 
on any known metal. Why not use the 
coupon below to write for free 
literature on the metal you are 
processing? There is no cost... 

no obligation. 





TURCO PRODUCTS, INC. 


Chemical Processing Compounds 


6135 So. Central Ave., Los Angeles 1, California 


Factories: Nework, Chicago, Houston, Los Angeles, 
London, Rotterdam, Sydney, Mexico City, Naha (Okinowo 


Manufactured in Conada by B. W. Deane & Co., Montreo! 
Offices in all Principal Cities 


PLEASE AFFIX COUPON TO COMPANY LETTERHEAD 


TURCO PRODUCTS, INC. 
6135 So. Central Ave., Los Angeles 1, Calif 


literature on chemical processing of the 


Stainless Steel Magnesium 


Aluminum Other (specify) 
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LOT line, the Bulgarian ‘TABSCO, and 
the Rumaman TAROM, to operate on 
i tigher flight schedule to and from 
Hungarv. 

There were no scheduled flights dur- 
ing the period from October 25, 1956 
to December 21, 1956. The first sched- 

led flight started on December 21, 
1956, by LOT from Budapest-Okccie 
to Warsaw. 

Rumania announced that a “new lot” 
of commercial aircraft of the I-14 tvpe 
is to arrive in Bucharest soon. One 
craft of the TIl-14 series landed in 
Rumania on October 19, 1956, in order 
to permit the pilots to train on the 
new model. These I-14 must be of a 
1¢-worked type since greater range and 
load capacity are claimed in comparti- 
son to old Tl-l4s. The TAROM line 
will use the new craft on international 
lines from the summer 1957 schedule 
on 


. 
Los Angeles Airways 
Opens New Office 

Los Angeles—In order to handle the 
increased demands for scheduled heli 
copter passenger service in the greater 
Los Angeles metropolitan area, ‘Los 
\ngeles Airways has opened its own 
reservations and information office at 
International Airport 

LAA presently is operating 92 flights 
1 dav to and from Los Angeles Interna 
tional Airport for direct at-the-gate 
transfers for interline connecting pas 
cngcrs from Alhambra, Annaheim., 
Corona, Disnevland, Glendale, Long 
Beach, North Hollywood, Ontario, Po 
mona, Riverside, San Bernardino and 
Santa Ana. 

L.AA carried in excess of 21,000 pas- 
sengers in 1956, which is a 415% in 
crease in passenger traffic for the air- 
line over 1955 


SAS Starts Service 
On Transpolar Route 


Copenhagen — Scandinavian Airlines 
Svstem will inaugurate service on its 
Copenhagen-Tokvo transpolar route on 
Ieb. 24. 

First trial flights over the route 
were made bv SAS almost three 
vears ago (AW June 14, 1954, p. 91). 
Iwice-weekly schedules in cach direc 
tion are planned bv the airline during 
the initial phase of the new transpolar 
SCTV ICC 

SAS lists its flight time between 
lokvo and Copenhagen via the new 
route at 30 hours with DC-7Cs, which 
will stop onty at Anchorage, Alaska. 
Airline officials hope some dav to con 
nect the two points via Siberia, and 
cstimate a 12-hour flight time with jet- 
liners. 
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ELIMINATE VIBRATION 


PROBLEMS WITH 


PRECISION-BUILT 


DAMPERS 


FOR HELICOPTERS 


Houdaille Helicopter Dampers 
are known the world over 

for controlling vibration in 
rotor mechanisms and 

in castering landing gears. 

In addition, certain designers 
have found it necessary to 
use these dampers to prevent 
vibration on various other 
control devices. In fact, 
Houdaille is constantly called 
upon to provide sound 
solutions for many damping 
problems. 







HOUDAILLE INDUSTRIES, INC. 


For latest brochure giting complete operational 
and technical Helicopter Damper detads, 

write or wire: Houdaille Industries, Inc, 
Buffalo Hydraulics Divisio 
Avenue Buffalo 11, New York, U.S. A 


nm, 517 BE. Delavan 


* a> 


y/ 





BUFFALO HYDRAULICS DIVISION 


i if 


537 —. DELAVAN AVENUE 


BUFFALO 11 


NEW 


YORK U.S A 
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SS ae st-accurate 


PROCESS DATA 


automatic data processing! IN MINUTES 


INSTEAD OF DAYS 


THE RADIATION, INC. DIGITAL DATA HANDLING SYSTEM 





att 
__29)eGet § 
a 














WHATEVER FORM YOUR ORIGINAL DATA IS IN — 


@ direct analog voltages 
®@ output from any telemetry system 


® output from most data collection systems 


this equipment converts the raw data, either analog 
or digital, to digital information acceptable by high- 
speed computers. 

Write for complete information on 


how this system can fit your data 
handling problem 





FEATURES: 

© High-speed operation 

© Automatic programming 

® Digital operation throughout 

@ Extreme accuracy 

@ Flexibility 

@ Instantaneous Quick-Look analog 
plots 

@ Integral zero-shift, scale factor, 





Address inquiries to Dept. J 


and linearization 
P.O. Box 37 





RADIATION Inc. 


elaine 
Melbourne, Fla elbourne, Fla 











Orlando, Fla as 
Electronics * Avionics * Instrumentation 





Personnel inquiries invite 





58 











ICAO Urges Improvement of 
North Atlantic Traffic Control 


Montreal—Need for improvement of 
air trafic control and communications 
on North Atlantic routes 1s the 
serious problem — facing 
Wwiation, according to a report by the 
International Civil Aviation Organiza 
tion’s jet age task force. 

Lhe report savs the growing volume 
of civil air traffic over the North At- 
lantic is already expericncing operational 
troubles, and that the situation will 
continue to worsen until fundamental 
remedies for present problems are im- 


most 


international 


plemented, 

Ihe ICAO: group said the main 
causes of trafic troubles in the areca arc 
unrehable fixed communications among 
Gander. Greenland, Iccland and Shan 
non-Prestwick: unrchable and congested 
air-ground communications, and imade 
quate position-fixing by aircraft in flight 


Panel Recommendations 


In an attempt to relieve the prob- 
lems the panel made these recom 
mendations: 

e Consideration by ICAO members of 
financing a technique for poimt-to-pomt 


radio communications called “VIII 
Forward Scatter.” The group found 


this technique, which is not subject to 
the blackouts that afflict present high 
frequencies, very promising and urged 
ICAO members to trv to have it oper- 
ating by the summer of 1955S if tech- 
nical evaluation supports it. 

e Testing of ground wave communica- 
tions so that additional ground wave 
stations can be installed at North At- 
lantic points where they will help main- 
tain air-ground communications. 

¢ Support by ICAO members of any 
Consol installation plan from the 
ACAO Air Navigation Commission 


Consol, a long-range radio beacon, is in 


operation in the U.S. and Western 
Lurope, but there are gaps in_ the 
chain across the North Atlantic 


Communications Congestion 


The ICAO panel found that the 
most heavily traveled — trans-occanic 
routes in the world are across the North 
\tlantic and that traffic has shown sub 
stantial growth cach vear in civil flights 
Analysis of the trafic shows that last 
summer more than half the civil flights 
had serious problems with communica- 
tions or air traffic services 

The studv showed that 40° of the 
flights could not fly at the altitudes they 
had requested or had to change flight 
plains after departure because of traf- 
hc control instructions, and that 20% 
of the flights were dclaved on the 
ground waiting for traffic clearances. 
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Of the flights reporting on conges 
tion of air-ground communications cu 
dellivs 


cuits, 25 had weragmg 15 


nunutes because of congestion 

Of flights reporting ai-ground com 
munications failures due to radio propa 
gation disturbances, 15% unabl 
to communicate with an 
thon for periods ranging from onc to 
two hours: 6' had 
interrupted for less than an hour 

Phese communications failures caused 
44 search and rescue alerts on civil an 
craft in the Gander Control Area be 
tween June and August of last ven 
The aircraft were not in trouble, but an 
alert is called automatically when an 
urcraft is out of touch with the ai 
trafhe control center for a specified 
length of time. 


™ . 
Lockheed Service 
Receives Contract 

Iberia Airlines has awarded a contract 
to Lockheed Aircraft Service Interna 
tional for major conversions of its threc 
Super Constellations from 1049F to 
1049G configurations. 

Included in the conversion will be 
the installation of wing-tip fucl tanks 
and extensive wing structure and sys 
tem modifications. 

The planes’ engines will be changed, 
swapping the currentlv-installed Curtiss 
Whrght R3350 DA-Is for the more 
powerful DA-3 models 

These modifications will result in in 
creasing the airplanes’ range by 600-S00 
miles and boosting their gross take oft 
weight from 133,000 Ib. to 137,500 Ib 


Were 
ground sta 


communications 


Expansion Program 
Proposed for Denver 


Denver—FExperts have recommended 
1 $30 million expansion program at 
Stapleton airficld, the Denver munici 
pal airport, to enable it to accommo 
date jet passenger planes 

The plan was proposed by James C 
Buckley, New York transportation con 
sultant. The report said it would be 
more economical to expand Stapleton 
ficld to handle the future airliners than 
to build a new airport at a more dis 
taunt site 

Mavor Nicholson immediately noti 
fied airlines serving Denver that they 
will have to bear the entire cost of the 
modemization program, 

The Buckle report placed the cost 
of extending and reconstructing run 
ways at $22,130,000 


SPINNING 
WHEELS 





There have been 
eA some improved models 
made lately by 
DETROIT CONTROLS CORPORATION 
CONTROL ENGINEERING UNIT 


560 PROVIDENCE HIGHWAY 
NORWOOD, MASSACHUSETTS 





Developers and Manufacturers 

of Gyros 

Gyro Flight Stabilizers 

Navigation & Stabilization Systems 


Orvisionw oF Amsmcan- Standard 














“Get Your Air the Positive Way” 


USED BY 
THE AIRCRAFT INDUSTRY FOR: 
© Jet Engine Starters 
e Cabin Pressurization 


© Simulated Altitude 
Conditions 


Ground Air Conditioners 


SUTORBYLT 


CORPORATION 
2008 East Slauson Avenue 
Los Angeles 58, Calif. 


Main Plont: LUdiow 7-2228 
Sales Office: LOgon 8-2226 
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Mechanism for extending 


MISSILE ENGINEERING 


oding device for 
A transmitting data 
to the Earth 
Intennga by ” 
pur 


Radio station 


-Telecamera contr 
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f tankette from 


Caterp: ar 
drive engine 


nstruments for telecontro 


the Earth 


TANKETTE LABORATORY designed by Sovict astronauts for exploring the surface of the moon. 


Report Shows Soviet Interest in Space 


Robot tanks equipped as mobile lab 
with television cameras and 
telemetering mstrumentation 
been proposed as a first step im the 
exploration of the Moon by Soviet sci 
cntist Yu. S. Khiebtsevich 

To place one of these tank-labs on 
the Moon would only require a rocket 
of several hundred tons gross weight, 
Khiebtsevich, and the 
# orbital refueling would reduce that 
figure to the order of 100 tons 

Several of these robot outposts, con 
trolled by radio from the Earth and 
transmitting back to :t pictures and data 


oratories 
havc 


SUVS possibilits 


from the Moon's surface, could explore 


the lunar landscape thoroughly prepara 
tory to man’s first landing there. 

Khilebtsevich’s proposal is one of doz 
that have made im recent 
months by professional scientists in Rus 
sia, Including members of the Acadcun 
of Sciences, the highest professional 
plateau in the USSR 

Nlost of these schemes and views on 
interplanetary communications, as_ the 
space flight discipline is called in Rus 
il, are part of the welling flow of 
istronautical literature published im the 
USSR 

Some of them are presented in 
papers given at international astronauti 
il events which Russian scientists havc 
been attending in increasing number 

Vhree basic reasons probably underh 


Cis been 


60 


the mereased Russian effort to publicize 
their astronautical thinking. 

First is propaganda. Sonichow an 
expedition to the Moon or Venus seems 
a lot more pure, scientifically speaking, 
than establishment of a satellite, par- 
ticularly a satellite such as the U.S. 
Vanguard project in which the Depart- 
ment of Defense is cooperating and 
over which hangs a security shroud. 
Russian talk of the exploration of space 
for the betterment of mankind may 
not be completely objective, but it's a 
better propaganda line than classifying 
the Vanguard project. 

Second is that mingling with the 
Western scientists—phvsically at meet- 
ings and remotely through publications 
—undoubtedly adds considerably to Rus- 
sian and Western knowledge of cach 
other’s arts. 

If a scientist talks of a Moon rocket 
configuration and size and says that 
such a project is possible now, this es- 
tablishes a benchmark of the state of 
the art in his home country. 

Vhird, and probably the major rea- 
son, is that the Russians have a long 
and continuing association with the 
problems of space flight. It has been 
a respectable scientific area for research 
and publication much longer there 
than here. 

This close, long-time association, plus 
the Russian achievements in other 


complex scientific disciplines would al- 
most surely add to a definite compe- 
tence in space flight. 

This is the major 
Rand Corporation in its “Casebook 
Soviet Astronautics” recently issued a 
iescarch memorandum RAL-1T7T60. Pr 
ect Rand, a study group whose chart 
permits the broadest examination « 
various military concepts, 
Sovict interest in space flight and drew 
the inevitable conclusion from— that 
interest. 

The material that follows is taken di- 
rectly from that research memorandum 
It establishes firmly the fact that So 
viet Science has a long record of sincer 
interest in—not merely tolerance of- 
astronautics. 

Russia’s rich historical background | 
rocketry begins at the end of the 19 
Centurv with two classical work® |. \ 
Meshcherskii on the dvnamics of bod 
of variable masses, and K. Ek. ‘Vs: 
kovskii on the various principles 
rocket flight 

l'siolkovskii's disciples established 
competent scientific organization—call 
GIRD after the initials for the Russi 
words for “Group for the Study of R 
active Motion’ —in 1929 for investiga 
ing and developing svstematicallv ne 
rocket devices. Vhe Moscow branch 
Mosgird—was founded by Engincer 1. | 
lortikov and the Leningrad branch 


conclusion. of th 


‘ 
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Lengird—was organized by Prof. N. A 
Rvnin and Dr. Ya. [. Perc! man 

That same year, the German Army 
Ordnance Dept. made its decision to get 
into the rocket business, with the well- 
known results. Goddard's first: rocket 
flight had been made three vears before, 
and his first large liquid-propelled rocket 
was to be launched the following vear 

Ip.) 

Phe Soviet official sponsorship of 
rocketrv had to wait until 1934, but it 
was cight vears ahead of the first svs 
tematic sponsorship of rocket develop 
ment in this country by the Army. 

Stalin had great personal interest im 


long-range rocket missiles, according te 
many reliable reports from Russian 
sOUTCCS 


Post-War Interest 


Russia acquired most of the German 
rocket factories and test stations in the 


postwar zoning of Germany, and in- 
duced about 200 Germans to work for 
them 

Phey have built probably — several 


thousand V-2 missiles, presumably for 
fundamental rocket and atmospheric 
research, for expericnce in producing big 
missiles, and for traimmg launching 
CTCWS. 

Russian scientists improved the V-2 
powerplant by increasing the propellant 
ow so that the thrust was increased 
from 35,000 Ib. to 77,000 Ib 

Vhis scale of development was also 
achieved by North American Aviation 
in this country im developing a_ basic 
\-2 engine to approximately the same 
thrust —Ep 

The Russians have been working on 
a rocket called Model 103 which has a 
thrust of 265,000 Ib. at a chamber 
pressure of 580 psi. 

Developments such as these indicate 
that Russian cffort is more than an ex 
trapolation of German work and that it 
is based on independent research. 

This is not surprising because Rus- 
sia hay exceptionally capable technical 
men, such as Semenov and Zel'dovich 
it combustion and Khristianovich and 
Sedov in acrodynamics. 


Authoritative View 


\lexander N. Nesmevanov, presi 
dent of the Russian Academy of 
Sciences, said to the World Peace 


Council in Vienna in November 1953 

‘Science has reached a state when it 
» feasible to send a stratoplane to the 
noon, to create an artificial satellite of 
Karth; when effective medical 
means have been found for treating dis 
cases—the most dreadful scourges of 
mankind; and when the problems of 
nergetics have reached completely new 
horizons.”’ 

[his statement is particularly inter 
esting in view of the events that fol- 
lowed, such as the revelation of Soviet 


the 
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idvances im nuclear reactor technology 
It is a significant statement because it 
is authoritative. Nesimevanoy rs familia 
with all aspects of Soviet 
progress in tus) official 
statement imphes that Russian progres 
in rocket propulsion had made feasibk 
the satellite Nloon rocket 
hollowing Nesmevanoyv came a flood 
of space-flight articles m almost ever 
Russian newspaper and — penodical 
After the U.S 
IGY satellite 


this flood was substantialh 


scrcnitin 


¢ ipacity his 


and the 


anmouncement of the 
Jul 


auginented 


program om 1955 

by articles discussing satellites 
(At this stage, Rand scicutists 

that a further look into the 


felt 
areca ot 











Soviet titerplanctary commimications 
mughit be reve iling 


ect and collate Russian published mate 


I hes began to col 


ial available in’ this country in the 
Lubrary of Congress and trom other 
SOUTCES The Rand memorandum 

by F. J. Kneger-—contams a 200atem 


hibhography and a series of TS com 


plete translations of papers by Russian 


authorities selected for a better under 
standing of their techniques in develop 
ig the subject im open literature and 
better acquamtance with some ot the 
personnel entrusted with making the 
ficial position Clear kip 

Ihe Rand Nlemorandum list 1X 
factors as of primary interest man 





Snark Flight, Ground Tests 


Northrop Snark $M-62 intercontinental pilotless bomber, climbing for a high altitude test 
flight (above), will go into operational service on a limited basis with SAC in about a year. 
Structural tests are conducted on fuselage (below) at Wright Air Development Center 


Laboratory. 


Vhese tests, which began last October, will continue through February. 


Powered by a Pratt & Whitnev J57 engine, Snark can deliver nuclear warhead over trans 


oceanic distances. 


I'win rockets boost Snark off mobile launcher, and vehicle climbs to 


high altitude where it reaches Mach 0.9 cruise (AW Jan. 21, p. 31). 














petence 
© Russia has had and still has its shan 
f spaceflight — cuthusiasts kK | 
lsiolkovsku, the father of the CICIK 
f astronautics, finished tas first com 
plete work—The | \ploration of Cosmi 
Space by Rocket—in ISOS. But he had 
ontemporaricy who also contnbuted 
mich 

| \ eloped the idea 
of using as fucl the metally 
nents of a rocket ship as they became 
durmg a flight; he also 
Stull tested I rocket 
kerosene and liquid ONV EON 
metally 


Isandet ra 


Compo 


LEEEICCCSSAT' 
built and 
motor using 


STICCES 


mn =6 1932, and oo mvestigated 
fuel, im rockets 

Yu. V. Kondratvuk proposed the tus 
and the idea of 
rocket 1m 
Rvnin pub 


nince-volunn 


in oxidant 
braking for a 
arth, N. A 


monumental 


f OZOTMK is 
rcrody Mann 
turning to | 
lished a 
commnennica 


1932 


treatise on interplanctars 
tions between 1928S and 
Ya. b. Perelman and t. P. Portikos 


mong other things founded the Rus 
in rocket GIRD 


socicty 


Rocketry Literature 


Among the capable and — prolih 
pokesmen for the Russian rocket scien 
tists are Mi. K. ‘Vikhonravov and A. A 
Shternfel’d in the post-Psiolkovskit era 
B. V. Lyapunov, K 


ind more recently, 


Chere s 
i Me Wty 









TO THE AIRLINES...AS WELL AS 
BUSINESS AV4ATION. FACTORY-NEW 
SPARE PARTS FROM MOST LEADING 
MANUFACTURERS OF ENGINES AND 
ACCESSORIES ARE STOCKED HERE. 


Phone Jerry Church or Bob Fleury at 
Or Write P.O. Box 194, Miami, Florida. 


* Spare Parts Avasiability 


Airwork 


CORPORATION 
ALEXANDRIA . 
ATLANTA « 





CLEVELAND 
MIAMI «© NEWARK 
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TUxedo 8-3467 for next truck deliveries. ° 


A. Gil’zin and Y S. Khilcbtsevich 
® Russia has a ll-established lite 
ture on rocketry and space flight. “Phas 


includes the cla works of Russian 


pioneers and transhitions of foreign 
monograph by ksnault-Pelterie, Oberth, 
Hohmann, Goddard, Sanger and others. 
Vast amounts of German technical data 


cre hibe it the end of the war 
Since 1951) Russia has been publish 


monthly 


ited 


ocket technologs 


mil devoted to. translations 


ng l youl 


and surveys 


f foraagn periodicals Lhe Academy of 
Sciences began im 54 to publish a 
iournal of abstracts from forergn and 


in rocketry. ‘Vhes 
lassified literature 
increasing number 


publication 
lho have them own 
@ There has been an 
f articles on the 

flight im 


md mag 


! 
GOMCST1C 


problems of space 


recent vears. Lhe Soviet news 
wines feature more and 
itten by well-known cn 
scientists. “Phese 
first, the his 
contribution of Russian — pio 
sults of foreign tests: 
next the problems of launching a satel 
lite and the unportance of the data 
ind finally a of the great efforts 
of Sovict scientists to make 
flights for peaceful purposes. 


ihmost no mention. of 


papers 
more articles wt 
gincers and top-notch 
irc written to a pattern 


torical 


neers: next the rm 


boast 
COSTNC 
| here 


spec ific Sovict 


evclopments 
hor cxample, the 
two 


Soviet In- 
tocket 


Large 


cvclopedia lists tables of 


JUST 





CLEVE LAND 
(AT AIRWORK, OF COURSE) 


SPA ELIMINATES LOST TIME FROM SPARE 
PARTS DELIVERIES. YOU GET OFF-THE-SHELF 
DELIVERIES OF SPARE PARTS FROM MORE 
THAN A DOZEN MANUFACTURERS, INCLUDING 
ALL THE BEST KNOWN NAMES IN ENGINES 
AND ACCESSORIES 

Just cali Orchard 1-0522 and ask for Bob Scott 
or Boyd Gillen. Or write: Building No. 8, Cleveland 
Hopkins Airport, Cleveland 11, Ohio. 


*SPA means Spare Parts Avariability 


Airwork 


CORPORATION 
CLEVELAND 
NEWARK 





ALEXANDRIA ° 
ATLANTA + MIAMI e« 


hha teristics. One shows liquid-fucl 
«kets. meluding the German V-2 and 
Woasserfall, the U.S. Viking 9, Nike 
ind) Bumper minds the Fbrench Ve- 
romgue. The sccond table presents thic 


vissile Ss, ne lud 


characteristics of some 

ing the German Rhembote and a 
78-mm. fragmentation shell, the U.S 
Night, Mouse and Sperr Sparrow 


Recent Russian literature has become 
specialized considenng suci sub 
radiotclecontrol, 


and the 


lnghhy 
jects as astrobiology 

hazards 
Then 


become morc to the 
md the old jibes at capitalistic 


mctcor 
IG) 


conciliatory 


We ightic SSTICSS, 
tone hats 
West 


coun 


problems of the 


trics are absent 

@ Specific items indicate official mtcrest 
in space flight personnel 
in the space flight program Ihe Acad 
cmv of Sciences established the ‘Tsiol 
hovskir Gold Medal in Sept. 1954 to 
be awarded once every three vears to the 
writcr of the most outstanding work on 
flight 


ind name kev 


Puce 


Permanent Commission 


\ permanent interdepartmental 
Commission on Interplanetary Com- 
munications was established under the 
Astronomy Council of the Academy of 
Scicnees in April 1955. Chairman is 
Academician L.. 1. Sedov: members tn- 
clude Academicians P. L. Kapitsa and 
V. A. Ambartsumvan, Corresponding 


ATLANTANE3 
COMBINES © 
SPA* 


AND SOUTHERN 
HOSPITALITY 


(AT AIRWORK 
OF COURSE) 








iva 


Or 2 20 a: Ula men | 
CLEVELAND 
NEWARK 


ALEXANDRIA 
ATLANTA -« 





MIAMI 
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Member of the Academy P. P. Paren 
gago,-doctor of physics and Mth. B. \ 
Kukarin. 

One of the immediate tasks of the 
commission, = said tthe =~ newspaper 
kvening Moscow, “is to orgamze work 
concerned with building an automatic 
laboratory tor scientific research in 
space.” 

Lhe Chkalov Central Acroclub of 
the USSK organized an Astronautics 
Section headed by N. A. B. Varvaroy 

(This group has quasi-official status 
and is important politically and scientifi 
cally as well as militarily kp.) 

Among the members: Prof. V. \ 
Dobronravov, Engineer-Designer I. A 
Merkulov, (rocket motors), A. D. Serva 
pin (human factors), Prof. K. P. Stan 
vukovich (meteor hazards), U. S$ 
Khiebtsevich (radio control) and A. A 
Shternfel’d 

Brackets after the names indicate the 
specialized field of cach man.—Ep 

Phere are repeated references to a 
Moon-rocket project. One carly refer 
cnee is an article by M. K. ‘Tikhonravov, 
probably a ballistician, who gives calcu 
lated data for a Moon rocket in 
Pionerskava Pravda for Oct. 2, 1951. 
Krasmii Flot for Oct. 12, 1951, savs 
that a Moon rocket design has -been 
developed. ‘The rocket is 196 ft. ligh, 
has a maximum diameter of 49 ft., 
weighs 2,200,000 Ib. and has 20 motors 
with a total rating of 350 million thrust 
horsepower 


Problems and Hazards 


\ recent project is the tank-labora- 
tory described by Khlebtsevich in an 
irticle called ‘““Vhe Road to the Cos- 
mos.” 

\fter reviewing the problems and 
hazards of manned space flight as 
the first step, the author suggests the 
tank-lab approach. 

He SaVs: 

\ rocket controlled bv radio from 
the Earth will land on the Moon, in- 
stead of a crew, a mobile laboratory 
which externally somewhat resembles 

small tank. ‘This tankette-laboratory 

will also be controlled from the 
carth, 

“The transmitting television camera, 
mounted on a_ radio-controlled boom 
having several degrees of freedom 
ind fixed on the tankette-laboratorn 
will permit scientists on the Earth to 
bserve the lunar surface and the lunar 
kv with the disk of our planet visible 
n it (all this can be photographed on 
the Earth), and to determine the safest 
uth for the movement of the labora 
tory 

“Aboard it will be placed various 
utomatic instruments transmitting to 
the Earth their readings on the stat« 
nd properties of the lunar atmosphere 
ind the lunar surface. For moving the 
inkette and operating its equipment, 
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the necessary store of fucl and oxidant laboratories wall open up new pos 
tor the engine will be available. Utiliza tics and wall wot cncounter tundamenta 
tion of other known sources of cnerg) dithcultics trom either yet or radiot 
is also possible. Calculations show that ontrol technolog Phat as why an th 
for a tankette-laboratory with a total next five to ten vears the conquest « 
weight of not more than several hun tur nearest celestial bod nb 
dred kilograms, scriouy initial investi i fact 
gations of the Moon, suficient for ae The coming of age and present 
caurrving out the next stage—the masten pectability. of astronauts ive accom 
of the Moon by man are possible in plished facts linere 4 risicle 
principle; ind what is more, m case of evidence of the official acceptan 
necessity, it will be possible to land — space flight by the Sovict herarchy. | 
other tankcttes, taking into account the example, Vol. 27 of the Large Sovi 
results obtained carher.”’ Enevclopedia published im June | 
° ‘ has ill irticl cntitled lnterplanetas 

Khlebtsevich’s Conclusion Commumcations by MEK { Khon 

Khlebtsevich concludes with thi ov and B. V. Laapunov. “Vhere isn 
statement orresponding catry im any of the west 

“Nlasterv of the Moon by means ot rm enevelopedias as vet 
radio controlled rockets and tankcttc Phe scientific publications of | th 


7 ett ee 





New Falcon Version 


GAR-1D Falcon is latest version of the Hughes air-to-air missile. Falcon is radar-guided, 
and will equip Convair F-102A and Northrop F-89H as successor to Falcon GAR-1 models 
Missile is slightly longer than six feet, has a diameter of about six inches. Major external 
difference is in control surfaces, now separated from the fins by a large gap. Improve 
ments might include better guidance and increased duration for the ‘Thiokol solid 
propellant motor. 
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finiature 

Thermal Relays 
He@pmctically Sealed 
FGlass 


: 99.99% PLUS RELIABILITY 


FIRING: 
0.1 










are hermetically sealed 

SIVE method of bonding 
SB glass housing. Relay design 
fe “fuse burnout” principle 
Pe He x is Wide latitude in systems design 


GUIDED MISSILES, ROCKETS 
SUPERSONIC AIRCRAFT 


TYPICAL CHARACTERISTICS 


tT TEMPERATURE: -100°F to +450°F 
2 fo'm SD | , = VIBRATION: 20-3000 CPS 


— == SHOCK: 200 G's 
' Another example of the ONE and ONLY 


process of bonding metal to glass for better. 
more efficient hermetically sealed electronic 
components. 
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WHAT ARE YOUR REQUIREMENTS? 
Write TODAY for samples and detailed 


| a ci — specifications on how these Relays fit your 


specific needs. 
EXACT SIZE 














NETWORKS ELECTRONIC CORPORATION 
14806 OXNARD STREET, VAN NUYS, CALIFORNIA 


ORIGINAL DESIGNS FOR HIGHER RELIABILITY IN GLASS-HOUSED RESISTORS AND MINIATURE RELAYS FOR ALL PURPOSES 








Academy of Sciences—which in spite 
of its historical lapse mto Lasenkorsim, 
is an internationally respected body 
have occasionally presented articles on 
the problems of space flight. One of 
these was a survey of the state of the 
art as gathered from the papers of the 
hifth and Sixth International Astro- 
nautical Congresses. 

Phat survey concludes by quoting 
Academician Kapitsa 

% If in anv branch of knowledge 
the possibilitics of penetrating a new, 
virgin field of investigation are open- 
ing, then it must be done without fail, 
because the historv of science teaches 
that, as a rule, it is precisely this penc- 
tration of new fields that leads to the 
discovery of those very important phe- 
nomena of nature which most signifi 
cantly widen the paths of the develop 
ment of human culture .. .” 

Phe Rand Memorandum closes with 
the observation that the Russians have 
not merely a passive historical interest 
in astronautics but a positive active in 
terest in the field. If their achievements 
in aviation, nuclear technology and what 
thev call automatics and telemechanics, 
in addition to their known 
ments im rocket technology are am 
criteria of their competence in those 
fields, then it is more than likely that, 
because of their penchant for capitaliz 
ing on grandiose schemes, thev have a 
definite competence in interplanetary 
communications. 


Nickel Alloy Resists 
Engine Temperature 


Nickel allov, similar in composition 
to International Nickel Co.'s Incoloy 
nickeliron-chromium allov with about 
1? titanium added, is designed to oper 
ate at temperatures to 1.4001 

Marketed under the trademark, In 
colov T, the new allov is expected to 
find use in highly stressed parts of 
turbojet combustion svstems and pos 
sibly later in airframe parts 

\llov has excellent: oxidation 
nee up to 1,600. Incolov 1 
irc annealed at 1,900-1,950F and good 
combination of formabilitv and strength 
has been obtained by process annealing 
components at 1,800-1,850F from 20 
to 30 min., followed by rapid cooling 

For data write: International Nickel 
Co., 67 Wall Strect, N. Y. 5, N. Y. 


achieve 


resist 


sheets 


Defense Team Visits 
Northrop and Snark 


Hawthorne, Calif.—A tcam of De- 
partment of Defense executives and 
officers, headed by Dr. C. C. Furnas, 
\ssistant Secretary of Defense for Re 
scarch and Development, visited North 
rop Aircraft, Inc. for briefings on 
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Haw 


weapons under development at 
thorne 

Discussed were the company’s prog 
Snark imtcrcontmental 
guided missile, the 1-35 supersonic jet 
traming aircraft, and other vet unan 
nounced weapon systems programs 


USAF Announces 
Missile Contracts 


Washington—USAF announced con- 
tracts for the design, fabrication and 
testing of airframes for three missiles 
e Atlas, by Convair Division, General 
Dynamics Corp., San Diego, Calif., 


ress on the 





$145 millon. Actual total of Air Force 
contracts tor the Athis as over S500 
mullion 

e Titan, by the Glenn L. Martin Co 


Denver, Colo., 8358S million 

@ Thor, by Douglas Aircraft Co., 

Monica, Calif... S67 
Ihe Atlas and 

intercontinental 


(ICBM) 


Santa 
5 millon 

litan 
ballistr 


projects iT 


raissile 


The ‘Thor is an intermediate range 
ballistic missile (IRBMI) 
USAF said the contracts are cost 


tgrecments 
which the pro 
Contracts 
being negotiated 


plus-fixed-fec replacing 
letters of intent 
jects have proceeded so. far 


for other 


uncle I 


missiles are 








. «WORLDS LONGEST LINE 


OF WELDERS 


Here’s the List -- 





A-C Transformer Type 
in 16 models from 20 to 800 amperes 


A-C Submerged Arc Type 
3 models, 150 to 1875 amperes 


D-C Selenium Rectifier Type 
12 models, 3 to 1500 omperes 


D-C Selenium Rectifier Constant Potential Type 
3 models, 300 to 1000 amperes 


A-C/D-C Combinations for Metallic 


Arc Welding 
6 models, 10 to 525 amperes 


Spotwelders 
14 models, 1.5 to 20 KVA 


Plants 
6 models, 15 to 350 omperes 








A-C and D-C Engine Driven oo a 






A 


= 


A-C/D-C Combinations for Inert Gas/Metallic 


Arc Welding 
8 models, 10 to 550 amperes 


A-C Inert Gas Welders 
23 models, 5 to 700 amperes 


High Frequency Units 


9 models, up to 1000 ampere capacity 


High Frequency Units with Water/Gas Controls 
8 models, up to 1000 ampere capacity 


PLUS: control panels, remote control units, water coolant systems, 
electrodes, electrode holders, running gear and welding accessories. 


What's more, ”... if it’s Miller you know it’s the finest...“ 


miller ELECTRIC MANUFACTURING CO., INC. 
APPLETON » 


Distributed in Canada by Canadian Liquid Air Co., itd 


WISCONSIN 


Montreal, P.Q. 
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GRUMMAN F9F-8 in Training Command colors has nose probe for probe-and-drogue refueling. Longer flight duration and two-man crew 


AERONAUTICAL ENGINEERING 


obliged Grumman to use liquid rather than gaseous oxygen supply to save space. 


Cougar Doubles as Fighter-Trainer 


By 


Bethpage, L. LL, N. ¥.-—Grumman 


Aircraft Engineering Corp. is optimuisti 


Russell Hawkes its chief competitor, the Lockheed 12V 


Grumman sav the idea 
Was conceived in response to a TEQuire 


fighter branch of  th« 


cngimeccrs 


ment from. thi 


about the chances of its POF-ST to get Bureau of Acronautics fora plane which 
top billing as an advanced fighter trames ould double as an operational fighter 
for Naval Air Traming Command. Uh nd check-out tramer to be assigned t 
case for the two-scat Cougar is based on — flect squadrons using the basic singk 
the Grumman claim that it more closely cat bOL-S. Modification of the basic 
parallels the handling and performance  Dash-Fight had to meet. the special 


of upcoming Navy fighters than docs 





ote 2 - 


LONG CANOPY slides aft, suits Navy preference for canopy-open take-ofts and landings. 


Open canopy doesn't hurt directional stability. 
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requirements tor a Navy trainer without 


Ws 


< a 





the 





compromising airplane’s perform 
] | 


nee as a fighter 

\n order for 156 of them is now in 
production. All of these were onginall 
mtcnded for flect squadrons but  h 
have been given to the Training Com 
mand as the fleet prepares to replace th 
Cougar with later ce ition 
Phe first 26 airplanes will be deliver 
ifter the first 
-roduction 


sign 


gCncl 





shorth, about a vear 
flight of the prototype. I 
expected to reach the planned rate ot 


15 per month some time this spring 
The run will be finished by Decemb: 
but Grumman hopes for follow- 
orders 


Cost of the modification of the Das! 
Fight im terms of gross weight was on 
about 400 Ib., uddition 
another cockpit ind pilot, longer mm 
and a certam amount of beef-up. Th 
length of the F9OF-ST is 34 im. m 
than that of the single-seat version 


despite thi 


Structural Demands 
Plans to 
traming in the new version demanded 
structure strong to marke 
rested landings at weights very close t 


give carer qualificati 


cnough 


maximum take-off gross Phe smeg 
scuter was designed with the intent 
that it would come aboard for its fi 


landing at a relatively hght weight aft 
spending most of its fucl executing 
combat mission 

To cope with heavy deck landing 


} 


the landing gear shock struts and t 
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fuselage carrv-through structure. from 
the talk hook were beefed up. Main 
wheel size was increased to 25 x 6 from 
24 x 5.5. The brakes were redesigned 
to allow the abuse thev take in training 
eperation. An automatic friction ad 
juster pulls the brake piston back .060 
in. after application. As a result, pedal 
and piston travel remain uniform 
Because of reduced brake drag, the 
lining change rate is down to 100 stops 
per change lo cut maintenance time 
and cost, a quickly replaceable, snap-on 
lining was provided by Goodvear. Still 
unsolved is the problem of brake drag 
caused by disc warping from the heat 
of friction. 








Deck Handling Convenience 


A mechanical up-lock for the tail 
skid has been installed for convenience 
in deck handling. The = skid barely 
clears the deck when it is extended and 
th« plane is in the static attitude 
Earlic: models in the F9F series had 
no up-lock and the skid was automati 
cally retracted by application of 90% 
power or retraction of wheels 

Weight and space limitations 
the number of 20 mm. \E3 
from four to two. Ammunition supply 
was reduced slightly to 100 rounds pet 
Cul 

Resonance of the 
gun blast tubes 


cut 
cannon 


ir columns in the 
produced a deep, pipe 
crgan note and vibrations which could 
be felt in the rudder pedals and the 
floor when the prototype exceeded 250 
kts. ‘The engincering staff first tried to 
correct the trouble by redesigning the 
clliptical gun ports. It was finally fixed 
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by teeing a pipe into the aft end of the 


blast tube. ‘The length of the “T” pipe 
is equal to that of the blast tube and 
apparently the equal resonant frequenes 
is 180 degrees out of phase with that 
of the blast tubc. 

Ihe guns and nose-mounted avionic 
gear are serviced from three access doors 
side of the Onc 
gives access to the container for spent 


on cach long nosc 


shell cases and ammo links. In earlicr 
models of the F9V series the whole nos 
skin slid off like a glove to expose the 
cquipment for servicing 

Increased oxvgen needed by a two 
man crew on long missions possibk 
with in-flight refucling*is supplied with 
out increasing space requirements by 








UPWARD SWINGING HATCHES give access to nose-mounted avionic gear. Two downward swinging hatches (not shown) serve guns. In 
single-seat versions, whole nose skin forward ot windshield detaches for equipment servicing. 


using liquid rather than gascous oxvgen 
Phe tank and lox converter fit into the 
compartment formerh 
bottles in 


same used for 


gascous oxvgen carlicr ver 


s1ons. 


Sliding Canopy 


Long sliding canopy was chosen for 


h9Ob-S'T in preference to clam-shell used 
in’ T2N 


Grumman considers thi 


configuration to be the best answer 
to Navv's desire for a ¢ MOP\ which 
will open under water im the event 
of a ditching from low altitude. Unlike 


the clamshell canopy, it does not hav 
to push a great mass of water out of 
the wav to open 


Another reason for the sliding canop. 


———-_-—- 


IN ESCAPE, canopy slides rather than ejects, makes escape casicr under water. Back seat 


windshield protects occupant in open-canopy takeoffs, landings 
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Mew Era of Air Travel Flies | 


MHISPERI! 





The brilliant new Bristol Britannia has been ordered by 


Northeast Airlines for early introduction into service on 


their routes between New England, New York and Florida. 


Commercial aviation history will be made by the brilliant plays an amazing thriftiness on medium and short hauls... 


new Bristol Britannia—largest, fastest, quietest turboprop carrying up to 133 passengers at a cost of less than one « 
airliner, The Britannia offers a new world of operating effi- per seat mile. 

eee ee ee The most versatile airliner. The Britannia fits 
The largest airliner. The largest passenger aircraft consummate ease into existing traffic patterns—and with h 
flying, the Britannia carries passengers in whispering luxury. swift, smooth cruising speed of 400 m.p.h., her journey-tim 
Her massive majesty adds a new wealth of prestige to opera- on medium and short hauls match those of the pure jets 
tor companies, at two-thirds the cost. 


The most economical airliner. The Britannia dis- Airport facilities are no problem to the Britannia, She ¢ 


les in with the 


RING GIANT” 








operate from existing runways throughout the world. From 
a 6000-foot runway she can lift a 28,000-Ib. payload p/us fuel 
for a 2500-mile sector, with full allowances and reserves. 


The quietest airliner. Externally and internally the 
Britannia is the quietest airliner flying. Her passengers enjoy 
in exhilarating experience of hushed, gentle travel. And 
official airport noise-level tests show that the four quiet but 
powerful Proteus turboprop engines of the “Whispering 
Giant” decisively solve the noise-nuisance problem. 


The most tested airliner. The Britannia has been 
more thoroughly pre-operationally tested than any airliner 
ever before. Her structure has undergone over 54,000 simu- 
lated flying hours in a pressure tank .. . while her Proteus 


turboprop engines have been proved in more than 74,000 
flying and bench hours. 

She is the latest product of a company long renow ned for 
progressive ability, achievement and reliability in aviation 


techniques, 


BRISTOL 





'Y 
a 


Britannia 


BRISTOL AIRCRAFT LIMITED - ENGLAND 


Worldwide recognition and demand. Britannias have been ordered by: Northeast Airlines + British Overseas Air- 


vays Corporation + El Al Israel Airlines « Canadian Pacific Airlines + Hunting-Clan Air Transport + The Royal Air Force, 





where DEPENDABILITY counts most-— 





convair F-102A inrERCEPTOR 


depends upon.... 








- 


ICKERS. | 


SMALL, LIGHT WEIGHT, 
EFFICIENT HYDRAULIC EQUIPMENT 

















Vickers Flow Sensitive Pres- 
sure Regulator permits ram 
air turbine to generate needeu 
hydraulic flow down to mini- 
mum airspeed by regulating 
the pressure to that which 


Vickers Thermal Operated 
Relief Valves protect the 
primary and secondary hy- 
draulic systems from over- 
heating by automatically de- 
pressurizing the circuit at a 


Vickers 3000 psi Variable 
Displacement Piston Type 
Pumps supply power to the 
primary and secondary hy- 
draulic systems on the Con- 
vair F-102A Interceptor. 


Vickers 3000 psi Constant 
Displacement Piston Type 
Pump operated by ram air 
turbine supplies both emer 
gency hydraulic and electric 
power through the constant 


Vickers Constant Speed Hy- 
draulic Motor drives the 
emergency alternator from 
either the ram air turbine or 
the secondary hydraulic 
system. 











speed motor driven alternator 


preset temperature. 
in event of engine failure. 


the turbine can produce. 











The Convair F-102A all-weather supersonic stratospheric interceptor depends 
on Vickers Hydraulics for the following important functions: 

@ Primary anf secondary hydraulic systems 

,@ Ram turbine operated emergency hydraulic system 

@ Emergency jelectrical system 


The components shown here were selected by Convair for their outstanding 

dependability and the addiftional advantages they offer in superior performance. 

Their technological advandement keeps pace with aircraft development. The 

pumps are characterized by minimum heat rejection and highest overall effi- 

ciency .. . all units shown have small size and light weight. For further information, 

ask nearest office listed below for Bulletins A-5200-D and A-5209. 

VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 

ADMINISTRATIVE and ENGINEERING CENTER EL SEGUNDO DIVISION + Engineering, Sales and Service 
Detroit 32, Michigan 2160 E. Imperial Highway, El Segundo, California 





Department 1462 e 


District Aircraft Sales and Service Offices: Albertson, Long Island, N.Y., 882 Willis Ave. ¢ Arlington, Texas, P. O. Box 213 
Seattle 4, Washington, 623 8th Ave. South + Washington 5, D.C., 624-7 Wyatt Bidg. 
Additional Service facilities at: Miami Springs, Florida, 641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE “ROY” 1149 ¢ CABLE: Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd.—Great West Road, Brentford, Middx., England 


ANDO BUILDERS OF Ort HYDRAULIC EQUIPMENT 
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ENGINEERS SINCE 1921 
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Canadair Designs Jet 
As T-6 Replacement 


Montreal—Canadair, Ltd., is trving to 
interest the Roval Canadian Air Force in 
its CL-41 side-by-side jet-powered trainer 
to replace the North American Harvard 
(1-6) for primary instruction, 

Canadair has a wind tunnel model of 
the CL-41. It envisions the airplane as 
weighing about 5,000 Ib. gross powered 
by a turbojet in the 2,000-3,000  Tb.- 
thrust class, such as the Armstrong Sid- 
deley Viper, Gk J85, Fairchild JS3, 
Rolls-Rovce R.B. 108 or another new 
Rolls-Rovee engine of bypass design in 
this category. 

Canadair’s new trainer design uses a 
straightwing, has a speed brake and large 
flaps. Takeoff and landing speeds would 
approximate the Harvard's. All echelons 
yf RCAF reportedly are not sold on 
starting students in a jet trainer, but the 
service has expresse4 interest in the idea. 











that Navy pilots like to take off 
nd Jand with the canopy open to mak 
scape casicr in case of a low altitud 
INCTECNC' fo make open-canopy 
fight easicr on the man m the back 
eat, Grumman put a second wind 
hicld inside the cockpit Lhe first 
backseat windshicld thev designed was 
too steep and too far forward and the 
occupant was badly buffeted by tu 
ulence. Phev modified this bv extend 
ing a skirt from the windshicld bow 
ft but this ruined visibilits 


New Windshield 


\ new windshield with a flatter slope 
was designed which gave good prote 
tion and good visibility but the clear 
nee between the canopy bow and the 
windshicld bow was only a half inch 
lhere was some fear that the occupant 
might rest lis hands on top of th 
vindshicld and get lis fingers crushed 

the canopy bow passed over Io 
Now for this a little more than a half 
nch was trimmed off the upper edge 
f the windshicld Phe windshield 
Ow Is curved forward at the center 
to let the occupant’s knees clear it in 
n cyection 

Grumman cngineers had misgivings 
bout the effect of the open canopy 
n directional stability but these were 
mwarranted and it was unnecessar 

redesign the canopy or the vertical 
NW 
The canopy moves on rollers along 
\ternal tracks on top of the fusclage 
lhe rollers ipplv pressure on both sides 
t the tracks to keep the canopy from 
inding if it is distorted bv air blast 
\ 1.500 psi. lvdraulic motor drives th 
nopy by turning a drum around which 
cable between the canopy ends is 
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A lightweight skin section 5 feet by 3 
feet in compound contours. One side 
an airfoil, the other side a heat collec- 
tion grid of maximum conductivity 
through the skin. A tolerance of .010" 
on mating surfaces. 

This casting was produced by a 
unique foundry technique developed 
by the aluminum foundry of Morris 
Bean & Co. A rush schedule was met 
on prototypes, and the casting is now 
delivered in production quantities. 

If you seek new approaches on 
difficult-to-form access doors, fins, 
airfoil sections, leading edges, or other 
problem shapes, you should become 
acquainted with— 

Morris Bean & Company 

Yellow Springs 4. Ohio 


a cast aircraft skin? 
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Only the men are flying 


The fact is, men beat birds at 
their own game. Even when our 
feathered friends are grounded, we're 
aloft; flying ever higher, faster, safer, 
further. And, unbelievable as it may 
seem, more accurately. 

Among the companies spear- 
heading man’s conquest of the sky 
are nine of the GPE Group. Their 
contributions are basic —technologi- 
cal bench marks such as 

e the only compass systems 
that always know where north is, 
whatever the plane does, wherever 
it goes: Kearfott’s stable-platform 
gyro compasses; 


e the only simulators to meet 
the need for on-the-ground training 
in supersonic flight: famous Link 
jet simulators; 

e the only airborne navigation 
systems in operational use guiding 
planes automatically and with un- 
precedented accuracy — anywhere, 
in any weather: GPL Doppler auto- 
navigators 

Inertial navigation, missile guid- 
ance, photoscience, and certain nu- 
clear power applications, are some 
other phases of aviation in which 
GPE companies are deeply and 
jointly involved. And while many of 


the products of the GPE companies 
— particularly in the field of avia- 
tion —serve defense needs today, the 
important scientific advances they 
embody are “plowshares” for to- 
morrow. 

Aviation is but one industry in 
which GPE companies work. A bro- 
chure describing the activities of the 
group is available. More than a 
dozen basic industries are served by 
products resulting from GPE coor- 
dinated technologies and resources. 


), 
Hl 
BE i) CORPORATION 


Daa AA ce i Ne CD see te 


GENERAL PRECISION EQUIPMENT 


PRINCIPAL PRODUCING COMPANIES « Askania Regulator « GPL « Graflex 


Griscom-Russell * Hertner Electric * Kearfott * Librascope © Link Aviation * Precision Technology * Shand and Jurs * Simplex Equipment * Strong Electric 





Nao ewes ARE dra wa ma 











The pilot — before he set eyes on this 
jet, before he set hand to the actual controls 
— had already “flown” it. He learned how 
on the ground, in a Link F-102 Simulator 

. one of more than a million fliers who 
have logged “Link time.” Millions more will. 


Military flight and fliers benefit im- 
measurably from the svstems and equip- 
ments developed by GPL. Kearfott, Libra 
scope and the other GPE companies working 
in aviation. Once these classified products 
are released for civilian use, everyone will 
enjoy their benefits 


The coordinated resources of the 
companies of the GPE Group, so ef- 
fective in anticipating and meeting 
the needs of flight, serve with equal 
effectiveness other industries suchas: 
Automatic Controls and Instrumentation 

Chemical and Petroleum 
Marine 
Motion Picture and Television 
Paper, Printing and Textile 
Power Generation and Conversion 
Steel, Mining, Transportation 


lor brochure describ- 

ng the work of the 

‘PE Group, write to: 

‘ENERAL PRECISION EQUIPMENT 
ORPORATION, 92 Gold Street, 
‘ew York 38, New York. 
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New Contract for H-13H 


Bell Helicopter Corp. received $3 million Army contract for 84 more TL-13H1 utility 
helicopters. High performance helicopter set world endurance record last summer, flying 
57 hr. 50 min. Order is in addition to previous contracts in which the Army ordered a 
total of 105 HL-13H{s for use as liaison and training aircraft. Deliverics on the new order will 
start October, 1957. TL13HL. military version of the commercial Bell Model 47G-2, is 
powered by 260 hp. Lycoming V-435 engine. 


tin ete. disturbed — by 


looped. — Normal 
ec. Closing time ts_ slighth ther = tront 
when the plane is im flight. It 
losed without shppage at trafh 

tern speeds The pilot im throw 

motor if he 


openimne 


switch to disconnect the 
chooses to yperate the canopy mannualh 


Emergency Escape 


In the emergency escape sequence 
the canopy is rolled back rather than 
cyected Phe compressed an suppl 
used for cmergency landing gear exten 1 
Visibilit 
Cus because thre 

Air as available for both operation WN dial 


I 
] " 
DIOCKCCA 


sion drives the canopy motor? im this 


Kmergency opening time ts 7 sec. Navi 
hiking for this feature may stem from the 
high rate of accidental canopy cyection 
in other aircraft 1 hic 


Because pilots faced with the pr 


veat, the vicw am the mnportant 
cn either sich 

landing 
landing aud 1 
pect of ejecting arc usually upset emo ricl 
tionally, the FOF-ST has been given Service ciling 

control to mim 100-1500) ft. lowe win that of at 


ippro i hy 


single-pomt cyection 
SEQUCTIC( s rie-scut untcrpa CUMS OOF 6 
is programmed by operation of the face tra weg Cth c, performan 
When the face curtain is pulled virtually identi t ca dt Nha 
to chm level, the emergence mop 1 ino a shallo 
urtaim cdhing 


' 
Is i 


mize confusion. Phe cintir 
curtam 


svstem ois actuated and the 

oll as locked until the 

the wav open. The curtam rollis then — tence 

unlocked so. the pulled ( 
the scat firmg position 
Phe curtain roll lock can be 

to allow the pilots to fire themsclv« Ihe longer n ! 

through the mopy by pulling ar ited the lat 

lease ring on the left side of the head haracteristy ‘ 

rest. Stnker points on the top of th vhen lateral ¢ li mal ori 

shatter — the nop } ] 


the escapee’s head reaches it urect this b 


urtam can 


, -q Directional Stability 


headrests disturbed 

raking up thre 
In anv cyection, Grumman adv n the rate based iw apr 
the man in the back seat to go fi » prevent the 


uld be to { ordination of a turn an aut 


\\ damper froma ruin 


There is a chance that he 
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One of GPL's ground speed and 
drift angle measuring equipments, 
AN/APN-81, provides basic input in- 
formation to computers which tell Air 
Force WB-50s exactly where they are 


every flight second 

GPL auto-navigators give an instan- 
taneous and continuous cispla 
Ground Speed and Drift Angle: Wind 
Speed and Direction: Longitude and 
Latitude; Shortest Course-To-Destina- 
tion; Steering Signal To Pilot (or auto- 
pilot) 

The systems were developed for the 
Air Force (WADC). They are the re- 
sult of an achievement comparable in 


magnitude to the breaking of the sound 
barrier: GPL’s harnessing of the Dop- 
pler-effect io air navigation. 

The benefits of these GPL systems 
extend to every area of flight. Their vast 
potential has just begun to be explored. 
Already, air lines awaiting delivery of 
sleek, high speed jet liners are antici- 
pating availability of the equipment 
and counting on it for safe, direct and 
economical global operation. 
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ANY TIME, ANYWHERE, ANY WEATHER 





One look and the pilot knows. In a glance he 
reads actual ground speed and drift angle. 

This vital data — never before available — is 
displayed on the flight panel automatically and 
continuously. 

The dials “read” the key unit in GPL’s revolu- 
tionary Doppler auto-navigation systems. Other 
equally phenomenal units in these systems tell where 
you are and how to get where you’re going. The sys- 
tems operate entirely without ground or celestial aid. 

Proved globally in millions of operational miles 


and many types of military aircraft, these remark- 
able GPL systems will, one day soon, make flying 
safer, more convenient and more economical for 
everyone. 





SIDIARY OF 





GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 


ENGINEERS — GPL achievements have opened up some unusual research and development opportunities. Send resumé to Personnel Manager. 


74 


peed 





Ree ee Ye, SON Te Se aN 





val he ah Scent clients 


ena 


ee ee ee a 








tic override disconnects it af the 
kas moved laterally more than 14 
orf more than 41 Tb. of pressure 
ns ippucd to cither or both pedals 
mc pilots become uncasy when thy 
of \ damper causes the pedals to move 
‘i ulcer their feet 

It can be cut off matuall it thy 

cise 

Lhe forward movement of the center 
t gravity caused by the long nose has 
iproved stall handling by making the 
se drop criyply in the stall. 

ball throw ts still necded in takcofl 
id landing to give the swept-wing de 
gn adequate control ina crosswind 
Spin recoveries are made by neutraliz- 
the controls. 
Phe airplane has no ailerons. All 
teral control is provided by spoilers 
1 the upper wing surface. ‘This chimi 
ites the danger of control reversal 
used by twisting of the wing when 
lerons are deflected and provides bet- 
control at high Mach numbers. 


Vickers-Armstrong 
New Design Team 
London—V ickecrs-Armstrong is) reor 
<anizing its design team. 

Although overall technical direction 
il remain in the hands of Managing 
Director George Edwards. New ap 
intments provide for separate direc- 
on of each of the firm’s three main 
telds—civil aircraft, military aircraft and 
suded weapons 

Basil Stephenson hays been named 
lnef engineer for civil aircraft. HI. 11 
Gardner, chief engineer for military air 
ift, and B. J. Clemow, chicf engi 
r for guided weapons 
lhe company expresses the belict 
hat divergence between civil and 








; ulitary aircraft is imereasing 

= lor that reason,” the announcement 

a ivs, “the ippomtment of a chief engi 

F cer (civil) has become essential. On the 
nilitary side the modern” trend ts 

F toward the weapon svstems concept and 


Mr. TL. Uf. Gardner's specialized ex 
cricnce in guided weapon work, 
uupled with his general aircraft design 
ickground, is of particular and valu 
le significance.” 

Gardner previously was Vickers chicf 
csigner for guided weapons and 
Stephenson was chicf aircraft designer 
t the Wevbridge plant. 

Brigadier Clemow is director of 
wded weapon projects at the Ministry 
f Supply. He will take over his duties 
* Vickers in April. 

In other shifts resulting from the re 
zamization, G. Fb. TL. Hemslev be 


a eee 








; nes assistant chicf cngineer (aircraft); 
{ wid James, chief designer aircraft 
; Vevbridge); A. N. Chlifton, chief de 
; ner aircraft (Supermarine) and I. W 
; Grav, designer aircraft (ITurn) 

4 
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When it has to be heated 


rely on Safeway 
Woven Heat 
Elements 


...and the “it” can be just about anything from a 
simple tray to the curing blankets for honeycomb structures. 


Safeway Woven Heat Elements are custom tailored 
to fit specialized requirements of many 
applications. A single aircraft, for example, may 
need upwards of 80 different heating and 

de-icing elements, all of which are made by 
Safeway. Other applications are on helicopter rotors, 
rocket tubes, missile launchers, and 

on a wide variety of molds, dies, tanks, 

ovens and dryers in industry. 


If you have a problem that requires heat, 

let Safeway engineers study your 

requirements and—without obligation to you— 
submit an appropriate recommendation. 


For your copy 
of a fact-filled folder, 


write to: 


HEAT 
ELEMENTS 
INC. 


680 Newfield Street « Middietown, Connecticut 
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Announcing the 


ARROW PROFILER 


High speed contouring 
and twist machining 

in aluminum, 

titanium or steel. 








ARROW ENGINEERING COMPANY, INC., 120 East Market Street, Indianapolis, Indiana 
a 


4 


‘\ 

















The Arrow Profiler—capable of any 360° profiling, 3-dimen- 
sional contouring, swarf or twist machining. Simple to operate, 
highly accurate and versatile—at lower cost than other machines 
capable of the same work. 

Sturdily constructed and equipped with a 20 HP hydraulic 
powered spindle, the Arrow Profiler has the rigidity, power and 
and speed range for high production machining of steel and 
titanium as well as aluminum. Speed changes (from 37—3000 
RPM) are made through pick-off gears for high torque at low 
speeds (30,000 in /Ibs. at 37 RPM). 

Manually operated hydraulic tracing valve assures machining 
accuracy within +.005. Manual operation also allows operators 
to push Profiler to maximum production at all times. 

The Profiler table has large capacity —42” x 144”. It is hydrau- 
lically driven, has 136” travel, and runs on normalized cast iron 
V-bedway. Table feed is 0-40 ipm with rapid traverse of 100 ipm. 

For swarf or twist machining, a second tracing valve is in- 
stalled and the spindle is mounted on an arc-shaped way. A 
swarf of over 20° either side of centerline can be machined. 

Write for Bulletin PR-156.Get full information on this low cost 
answer to your contouring, pocketing and swarfing problems. 
























A LARGE assembly fixture for the SeaMaster aft hull crown is being set up 


3 
j 


in Hoe Co.'s aircraft tooling assembly area. Behind it, Sea- 





Master bulkhead assemblies and drilling fixtures are being fabricated. ‘he seven or eight leaders in this area have had some previous 


aircraft or related tooling experience. 


SeaMaster Tooling Nearly Complete 


Proof of steadfast Navv backing for 
Martin P6M SeaMaster program is com 
pletion of the jet powered flving boat's 
tooling. R. Hoc & Co., Bronx, N. Y., 
is just now winding up its $2 million 
plus contribution to ScaMaster produc 
tion tooling. Hoc is one of 70 subcon 
tractors in the tooling program 


The only cancellations are said to 
have been due to Martin's attempt to 
redistribute the tooling work load 


mong its own shops and those of its 
subcontractors so that the new Sca 
Master could be built on the produc- 
tion tooling. ‘The third SeaMaster is 
urgently needed to continue the flight 
test program twice aborted by the 
crashes of the two previous ScaMaster 
prototypes There is also. some. talk 
that the tooling for the tail section has 
been frozen pending a “‘beef-up” re- 
design which will thicken the sections. 


Ihe crashes, however, were due to 
faulty control signals rather than struc- 


tural weaknesses 


When Hoe first got into airframe 
tooling on the SeaMaster a vear and a 
half ago, it had no previous expericnes 
in aircraft tooling. The company’s sub 
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sequent performance, up to the rate 
of 3,500 tools (of all sizes) per vear, 
was duc to its “heavy-on-drafting” ap 
proach, Arthur Gordon, production 
manager, told Aviarion WEEK. 

Lack of know-how was overcome by 
idding a nucleus of up to 40 aircraft 
tool designers and having these men 


“fragmentize” and detail their designs 
down to the point where the details 
could be cut off the main drawings and 
routed through the Hoe machine shops 
the same as any other work 

Despite a steady vear of “help 
wanted” advertising in the newspapers, 
most of the top 30% of the men had to 





HOE said that the addition of this design department permitted them to successfully enter 
aircraft tooling without previous experience. During the peak of the SeaMaster program 
30°7 of the men were “jobbed.” 
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tom detimit t crafting 


ud Sid Ni TT p tool design 
cngmecr, but it ( rah it po ll 
for an mdustnal tinn hbhe Tloc to get 
moon specaalized yobs such as aircraft 
toolmaking Actuall this approach 
not new | ly ! cl Cartes fon | nN 
urement, Nbartin d. it iso om 
miatter f ck ( than novelty Ilo 


nad Alfred Tlofimann, West New York 
\ ] mother Nlartin toolmg sub " 
tractor, arc both examples of older fin 
which have alw had to live with 
sion work, Tloe with printing 

nd Hofmann with textile machin 





| Carter It w nly natural f 
Nlartin ¢ ] t noh firms f | 
tool 
In t } t i ( th 
apt ary hil shy 
xtended t t the micrt f 
nein ther hiri vho had Tr 
touched ; ae I] | 
With the Defen 1k tment 
cnt cult hy Ip 1) Vely 
too] ig | mn vith flight test « ln 
tions this typ i lact ! t 
DCCOMM } n taunt 
Rear a oh ae 
r reeeaste t lin ( ible t \ k f n 
sketches thinh h } ut h 
my, . cocs from machine to machine reatn 
. a the tool, I ntomatically catches m 
4 % ~ : tak in the I method anv er 
m We. >» = a» in the fragmentized drawing go 
FIXTURE for the hull chine longeron had a curved and twisted shape. Hoe said it was one — through all the machine shoy Whe 
of their most difficult tasks. the mistake lis ered im final 
mblyv, it is harder t rrect. Hloc en 
be “job shopped” from a Philadelphi Thus the aircraft tool parts could be emecrs estimate that on th VCTAgE 
source and some of these were, after the ted through the machin shops along — tool, it tukes them 6 Xtra draftin 
practice widely used in the aircraft in vith the main Hoe lines of large print- time, but that thev are able t \ 
dustry, on per chem living allowances for ng press parts and Jumbermill circulas 12 f more expensive machine tim 
the duration of the job. These men ws as Well as other subcontracting job In performance Toc cnginees id 
plus those lired by Hoc brought the loc has on order $4 million worth of | mit that their method has caused them 
necessary aircraft tooling expericnee t 26 different) parts for the Chances to overshoot the Martin planner’s tim 
the firm and were able to translate this Vought Sl estimates on some of thi ompl x bull 
knowledge onto detailed drawings in Compared to the usual aircraft com head tools, but the Ww that thev ha 
language ramiliar to THloc machinists panv’s toolmaking methods, Hoe’s s1 made most of this up on the simp! 
tools 
Aircraft tooling ha minted for up 
to 15-20 f the total plant load of 


32.000 man-hours per week 
loc usc ircraft subcontracting te 


increase plant utilization and offset th 


very narrow profit margm m the print 
ing press industry. according to om 
pany vice president. It has been making 
printing presses since 1806 (this mag 

vince is printed on onc of it 1 





recent designs—a igh speed retary 
type) It started doing government d 
fense work in 1847 when it got a co 
tract for a 3 in nnon for th Arm 
At. the time of the last ScaMlast 
crash mn Novembcr that of the NP6NE] 
(AW Nov. 19, p. 34) it was stated the 
accident would not flect the Nav 


1 





EXAMPLE of the size of machine which is becoming necessary in order to turn out plans to buy six prototvpe and 24 pr 
tooling for large modern high-performance aircraft. Hoe savs that “fragmentizing” their 9 duction modcls 

tooling into details tailored for particular machines has permitted them to schedule their Ihe model m the s na ish took 
SeaMaster tooling work in with their other machine jobs and keep costly machine down ff from Martin) Airport at) Middl 
time to a minimum. River. NId rh 1 November a 
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ss ates Tp 
EXAMPLE of the degree to which Hoe draftsmen ‘“fragmentized” a bulkhead fixture. 
Faking the basic tool design from Martin they have developed the part details, seen in 
the left hand side of the drawing, to the point that these can be cut off from the main 
drawing and individually routed through the machine shops for production, 


i ee t 


& 




















ASSEMBLY and drill fixture for SeaMaster hull pressure bulkhead being assembled. The 
parts are assembled on the masonite base on which the loft layout has been reproduced 


photographically. 
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routine test flight. Piftv-one minutes 
atter takeoff. over the town of Odessa, 
Del. south of Wilmington, the plane 
was flying approximately level at an alti 
tude of about 21,000 ft. and a speed 
of ibout Mach SS 

Suddenly it went mto a_ tight in- 
side loop against the full opposite con- 
trol by the pilot 

The plane fell off into a downward 
spiral and broke up at approximately 
5.000 ft 

The pilot, co-pilot and two flight 
cngincers—all Martin emploves—cjected 
safely 

In the crash of the first model, Dec 
7 1955, a Navy pilot and three Martin 
cinploves were killed 

Nlartin investigators and the Navy 
concluded after the first crash that 
a malfunction of the control svstem 
caused the horizontal tail to turn up 
ward suddenly, throwing the plane into 
the beginning of an outside loop 

The same Martin team which invest: 
gated the first crash handled the sec 
ond, and duc to the crewmen’s accounts 
and the salvaging of manv parts of the 
sccond,. investigation has been casicr 
The investigators have been trving_ to 
tic the two similar control malfunction 
ings together 

Ihev are reported ready to present 
their findings and suggestions formally 
to the Navi 

Meanwhile, Acronca Manufacturing 
Corp., Middletown, Ohio, is continuing 
with its prototype manufacturing pro 
gram to supply the SeaMaster with 
mobile beaching dollies so that the 
plane will be independent of permanent 
tvpe scaplanc bases 

Acronca engincers conducted towing 
tests last vear at the Stevens Institute, 
Hoboken, New Jersev. 


Aluminum Fuel Is 
Tested for Jet Engines 


Trimethy] aluminum is being  pro- 
duced by U. S. Industrial Chemicals 
Co. in pilot plant quantity 

\ highly flammable liquid which ig- 
nites spontancously in air, trimethyl 
aluminum is now being tested as a 
tucl and ignitor for ram jet and turbo 
yet cngincs. 

The aluminum fuel also has possible 
application as a polymerization catalvst, 
and as an intermediate for chemical 
svnthesis. 

\lso available from the pilot plant is 
methyl] aluminum sesquichloride, a mix 
ture of methyl aluminum dichloride 
and dimethvl aluminum chlorides. This, 
too, mav find use as a catalyst or chemi 
cal intermediate 

These products are being prepared on 
a pilot-plant scale at Laurel, Md., the 
site of U.S.I.’s subsidiary, Metalectro 
Corporation. 


AVIATION WEEK, January 28, 1957 


s 

French Agree to 

Merger of Air Firms 
Paris—I'rench government approved 

without public debate the merger be 

tween Sud Est Aviation and Ouest Avi 

ition AW Jan. 14, p 2 


. 
\ decree signed by Premicr Guy \lol- 


let authorized the merger between thi 
two big state-owned airframe concerms 
New company mame will be Sud Avia 
tion 


Georges Hereil, president of Sud Ist, 
will hold the top post in new complex 


Georges Glasser, Quest Aviation presi 
dent, though Icaving imdustrv for an 
other job, will remain as director and 


vice president of combined companies 


Despite a certain amount of grum 
bling in industry and press. no formal 
pposition was made to the merge 
hich wa quicth pushed through at 
» speed 

New company will number some 22 
00 workers m= nine. factories. Onhk 
other rcmaming state airframe concern 
is the Nord ompans which, despit 
nalustr rmumors, government  msists 
will not be merged into Sud Aviation 
Nord emplo ome S000 workers 

Shortlh after government published 
its decree, Tlereil issued statement in 
which he said tin mcrgcr IS armed at 
concentrating the state airframe com 
plex so that “more can be done at 
noted that the new ompany ranks 
ninth among world’s airframe builders 

Decre uthorizing merger states 
that for a penod of three vears— thy 
number of management personnel can 
exceed the limit set by previous laws 
Phis “job saving clause” was put in to 
help case the new company over its 


transitional 


st IPC 


Westinghouse Uses 
Neutrons in New Test 
\ new method of probing the ervs 


structure of metals with 
f neutrons, which is 100 times faster 


; 


l yt im 


1] 
eeeeeie 


id= more sensitive than — previous 
methods, has been perfected by West 
inghouse scientists 

In passing through crvstalline str 
ture, a beam of neutrons is diffracted 
by the atoms in the crystal. Westing 
house savs that, “until now, there has 
been considerable difficulty in) getting 
1 satisfactory picture of | diffracted 
neutrons. Exposure of many hours are 
required with standard sources — of 
neutrons \ Westinghouse scientist 
id 

“Our techmque shortens this tim 
ver 100 times. We expect to extend 
the usefuln f neutron diffraction for 
the study of crvstal structure 

Neutrons will reveal the cervstal 
line structure of manv thousands of 
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which IT cither 
to analy 24 
time-honored 


ot 


materials 
unpossible  « unpractical 
with N-ravs, which 
method of probing the 


littcrent 
Y 
is a 
Structure 
crvstals.”” 

lhe Westinghouse 
developed in cooperation with the Oak 
Ridge National | Secret. of 
the new Westinghouse techmgque, the 
im unmproved method 
to photo 


technique was 


iborator 
COMPANY SaVs, Is 
of making neutrons 
graphic film 

W costinghous¢ 
sult, 
neutron 


visible” 


that 
have obtamed 
diffraction 


IS eo 
the 


pat 


dds 
scicnitists 
powder 


UT 
first 
terms ever known 


\fter being ‘scattered’ by a crystal, 





ELECTRICAL 
it teiiey wal, ic 


INSTRUMENTS 


WHERE ELECTRONICS 





the neutron illowed to stmnke a 
pecual fluor it reen placed next 
to the film 

Ihe screen made by unbedding 
1 phosphor im thin liver of special 
glass or plastic which contams atoms 
of boron 

Phe neutron through th 
photograph filvny anid strike the 
wher th nash nit thr 
itoms 

his releases tin powerful atom 
particles which wise flushes of light 
n the screen Lhese fluashe iT ( 
orded by the photographic film, giv 
ng an cxact picture of the diffracted 
neutrons. Thi ind-about method is 


MEETS THE EVE 


marion electrical instrument company 


Gren Field, Man 


hester 


New Hampshire 
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The F-104A Starfighter slices through air 
at lightning speed. General Nathan F. 


Twining has called this plane “the fastest and 
highest-flying fighter anywhere in the sky.” 


Slices through air 
on razor-blade wings 


The keen leading edge of the Starfighter’s wing — felt- 
covered to protect ground crewmen when the plane is 
not in flight — knifes through the air as fast climbing 





as in level flight. 


She’s powered by the J-79, one of the world’s most 
powerful turbojets. Its combustion chambers are lined 


with a relatively new alloy... Incoloy “T” 


containing nickel-iron-chromium alloy. 


, a titanium- 


It’s the first use in aircraft engines of this new mem- 


ber of the Inco Nickel Alloy family. 


Like the other Inco Nickel Alloys, Incoloy “T” com- 


bines heat- and corrosion-resistance with strength and 
ductility. In fact, this alloy provides good oxidation 
resistance and good physical properties even though 
it has a relatively low alloy content. 

Can one of the Inco Nickel Alloys solve a metal 
problem for you? Find out... easily. Just write or 
phone (WHitehall 4-1000) Inco’s Mechanical Engi- 
neering Section. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 





4» » 
ANCO, Nickel Alloys 


are marketed under the following trademarks: 


MONEL + “R" MONEL + “K"* MONEL « “KR” MONEI 
“S" MONEL + INCONEL ¢ INCONEL “X" + INCONEI 
“We INCONEI 
INCOLOY “901" 


700" 


¢ NIMONIC Alloys 


e INCOLOY « INCOLOY hes 


Where Inco Nickel Alloys are used in jet aircraft 


Inconel 


Combustion liners 
Transition sections 
Insulating blankets 
Lock wire and rivets 
Fuel line tubing 


Incoloy “T” 


Transition sections 
Combustion liners 


Incoloy “901” 


Turbine discs 


Inconel “X” 


Rotor discs 
Atterburner bellows 
High-temperature bolts 
Rocket engine rotors 


Nimonic Alloys Inconel “W” 


Combustion liners 
Transition sections 
Vaporizer tubes 
Turbine blades 
Rotor discs 


Tail cones 
Afterburners 


Inconel “700” 


Turbine blades 


Monel “S” Monel —_ ona for eng 
an electronic gear, Tl 

—_ pre —- eee retainer’ mary Nickel as alloying 
tubing ing element in other materials. 
Rivets Inco Precision Castings in 


many different alloys. 
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inghouse funds to the extent of $13 million in the engine and an additional $12 million spent on facilities. 
extensively in the engine to keep the weight low without sacrificing efficiency or durability. 


J54 mounted in a pod slung below a North 
endurance test to company specifications. 


necessary. because standard — photo 
graphic film is blind to neutrons.” 


Westinghouse believes that neutron 


diffraction is an increasingly in’ im- 
portant research technique, particu 
larly for studving the structure of 


organic and magnetic matcrials 


Aerophysics Designs 
. . 
Balancing Machine 

Santa Barbara, Calif.—\ simple ver- 
tical balancing machine been de 
ened ind developed by \crophysics 
Development Corp., subsidiary of the 
Curtiss-Wright Corp. 

It is capable of the dynamic balanc- 
ing of equipment up to 5,000 Tb. im 
weight, 20,000 Ib. of thrust, up to 36 
n. in dia., overall lengths of 10 ft. 
nd rotating speeds of 10,000 rpm. 

Rotating units weighing several hun- 
dred pounds have heen balanced to an 
ceuracv of about onc-millionth of a 
radian, the tests and correction pro- 
cedures having been conducted and ap- 
plicd within a period of about one 
hour 

Dynamic unbalance mav be measured 
on a spinning rocket motor while firing 
or not firing. 

Same test stand with slight changes 
in the suspension svstem is adapted for 
measuring the jet 
rocket motors of various sizes from 100 
Ib. to 20,000 Ib. thrust. 
test stands are now in 


has 


misalignment — of 


Five of these 
usc in various parts of the country 
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Westinghouse’s New J54 


Westinghouse J54 turbojet shows external lavout of this 6,000-Ib. thrust engine. 





The J54 is a project financed completely by West 


litanium has been used 


Initial flight tests have been made with a 


American B-45 flying test bed. On the ground, the engine has been run through a 150-1 


Stronger Aluminum 
Alloy Developed 


Los Angeles—A new 
ing alloy, called 42B has been developed 
by North American Aviation’s produc 


Huminum cast 


+) stronger than the best) pre 
ov 

Since 42B is such an improvement 
over existing alumimum allovs, its us 
mav result m many expensive forgin 
being replaced by casting of 42B. ‘Thi 
lov already is being used for ict ALLL 





tion development laboratory that 1S nd miussik part 
IAS Annual Awards 
New York—Harry F. Guggenheim and Air Commodore F. Rodwell Banks have 


been named 1956 honorary fellows of 


firm. 
Iengland. 


Honorary Fellows. 


flight control and all-weather flight. 


high performance aircraft. 





Guggenheim is senior partner of Guggenheim Brothers, mining and metallurgical 
Air Commodore Banks is director of the Bristol Acroplane Co., Ltd., Bristol, 


Honorary fellows are persons of eminence in acronautics clected by the Fellows and 
Honorary Fellows of the LAS residing in the United States. One American and one 
foreign Honorary Fellow are chosen cach vear. Of the 15,500 IAS members, 32 are 


The institute also announced that a physicist, a corporation executive, an electrical 
engineer and an educator have been voted recipients of four of five top TAS annual 
awards accompanied by honoraria of from $200 to $250. 

@ Ross Gunn, director of physical research, U. 
Robert M. Losey Award for outstanding contributions in meteorology. 

@ George F. Jude, director, Flight Control Engineering, Sperry Gyroscope Co., 
was given the Lawrence A. Sperry Award for contributions in precision automatic 


@ Clarence L. Johnson, vice president-engineering and research, Lockheed Aircraft 
Corp., received the Sylvanus A. Reed Award for design and rapid development of 


@ Ross McFarland, associate professor of industrial hygiene, Harvard University was 
given the John J. Jeffries award for his contributions to aviation in medical research, 

Vhe fifth annual TAS prize is the Octave Chanute Award which is given to a pilot 
who has made a notable contribution. It was presented last summer to A. N. “Tex” 
Johnson, chief of flight test, Boeing Airplane Co. 


Institute of the \cronautical Sciences. 


S. Weather Bureau received the 
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FICo 
NUCLEAR SYSTEMS 
AND CONTROLS 


Ford Instrument Company’s major interest in the nuclear field is in the 


“8th reactor type,” the... 


Closed-cycle gas-cooled nuclear power reactor 
. .. Both stationary and propulsion plants. 

FICo findings indicate low cost, high thermal efficiency, 

high power capacity, maximum safety and a minimum of moving 








parts for these systems. 


Pd 
- ~—> in addition 


Remote Handling Equipment 





| LD For all types of nuclear power plants, FICo is equipped 
) oo © to design and manufacture: 
"8 ge 
@ Transistor and Magnetic Amplifier Reactor Controls 
/*) @ Control Rod Actuators of All Types 
Pi seit sti @ Integrated Instrumentation and Control Systems 
Do te 
@ Reactor Components 
F > 
* 
* 





Sensing, Indicating and Control Instruments 





Se een 


T in 
ae Ase 


ys 
—_—etsh sc ahi SAUL ee oo oe ee ay 
— 2 ee <2 





write to: 


FORD INSTRUMENT COMPANY 


Division of Sperry Rand Corporation 
31-10 Thomson Avenue, Long Island City 1, N.Y. 





EQUIPMENT 








Old-Type Shaft Seal Adapts to Jets 


By George L. Christian 


New York—An old bellows type shaft 
seal, genie faithtul 
service for the past nine vears on Curtiss 
Wrght Turbo Compound reciprocating 
cngines, is expanding to applications on 


which has been 


turboprop and turbojet powerplants and 


urborne accessories 


Fulton Siphon 
Controls 


high rpm 
Phe seal, made by 
Division, Robecrtshaw-Fulton 


Co. as particularly, adaptable to Ingh 
peed, Ingh temperature uses where 
pressure differentials are moderate In 
various designs and sizes, the seal can 


handle shaft speeds up to 40,000 rpm. 
1L0O00b, and 
30 ps! 


PICSStITC 


tomperatures of 
differentials up to 2 

Feature of the seal is that it wall re 
main leakproof even under static cnging 
onditions 

Initial design of the seal was incor 
porated on the shaft of turbo 
superchargers uscd on Bocing B-29s 
Gurng World War TH. A later version 
was developed through a cooperative 
effort of Curtiss-Wright and Fulton Sv1 
phon as a shaft seal for the three power 
recovery turbines on C-W"'s R3350 Tur 
bo Compound cngines 

Phe Fulton SvIphon bellows seals 
which im berv] 
lium both 


VCTSIONS 


turbine 


this case are made of 


copper, have been used in 
the military and commercial 
of the powerplant since its inception 
1948 for the military and 1951 for the 
ommercial engine It powcrs 
planes as the Lockheed P2V_ patrol 
bomber, Vairchild C-199 Fhing Box 
car, Lockheed Super Constellation, and 
Douglas DC-7 and DC-7C 
Curtiss-Wright spokesman told Avi 
v110ON Week that the seal “is an excel 
lent unit and holds up very well. It has 
7 000 hours 


3.000 hours.’ 


such 


h 2 
nm average service life of 


while manv units go to 


Into Jets and Accessories 


Fulton Svlphon, happy with the per 
formance of its seal in the Turbo Com 
pound, is expanding the unit's applica 
tions to jet engines and high speed ai 


borne accessories 
\ company enginecr told Aviation 
Week that a 7-in. diameter, stamless 


tecl (for heat resistance) version of the 
cal has passed 50-hour tests on C-W's 
15.000 Ib. thrust J67 turbojet and its 
149 turboprop gas turbine engines 
One of the installed in front 
f the J67’s front mam bearing and a 
ccond behind its rear main bearmg as 
main shaft seals. ‘The 149 uses three 
samc two as the J67 


scals ts 


bellows seals, the 
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ARROW points to bervilium bellows seals 


R3350 Turbo Compound engine. 


plus a 3-in. diameter seal on the main 
shift 
shaft 


drive 


ICCCSSOTS 


Phe main scaly on these cn 


gines rotate at about 7,S00 rpm., will 
withstand temperatures of GOOb.. and 
will handle differential pressures — ot 


sbout 20 psi 
that Pratt & 


isked their com 


F-S spokesmen said 


Whitney Aircraft has 


pany to submit proposals for sumilar 
maim shaft seals for six locations on 
the P&W 15,000-Ib. thrust J75 turbo 
yet powerplant 

In the accessory ficld, b-S has sub 


mitted a seal design for an air turbin 
fucl pump made by the Utica 
division of Bendix Aviation Corpora 


driven 


tion 

Ihe unit, which spins at 40,000 
rpm., is for Convair’s B-5S Hustler su 
personic bomber 

In another accessory application, an 
l-S bellows scal has 
standard cqupment for the past five 
vears on an Eclipse Pioneer de-acer au 


becn used is 


punip 


This 


made « 
copper, is installed on a jf in. o.d 
haft and operates at 5,000 rpm. at 
300 F.. with a differential of 
15 psi 

On the C-W 
scal is located on. the 
recovery. turbine shaft at the 
the turbine where it separates the hot 


scal. also f bervilmm 


pressure 


Turbo Compound en 
gine, the powcl 


base ot 


installed in a commercial version of the C-W 


cvhaust gases. from the oil-immersed 
turbine shatt 
In thas 
mounted on a | in. O.d 
it 21.000 rpm. at 450 1 


differential pressure 


installation, the seal 
shaft, rotate 
with a 15 psi 


Beryllium Bellows 
ATS cCneimecct ud that these 


Coppel 


thre 


qualitics make bernthum ideal 


tor use as bellows material 

e Retention of permanent spring chan 
over such) temperature ex 
s00F to $501 Its ability 
to retain spring characteristics at — 3001 
make it with liquid 
oxygen-powered machines, while its 1 
sistance to +450] How 


it to be used in many high temperature 


acteristics 


troemes as 
desirable to use 
temperatures 
ipplications 


e Resistance to fatigue fiilures 
vibration gives it 


under 
severe conditions of 
long hfe when used on such vibrating 
machinery as reciprocating cngines 

e Resistance to muakes the 


metal useable in a wide range of appli 


corrosion 


cations where corrosion. exists, such 
in the vicinity of exhaust gases 
Phese three attributes made beryl 


material for the 
lurbo Com 


mad cor 


Tar il 


bellows seals used on the 


lium copper the 
pounds where heat, vibration 
rosion are all present im the vicinity of 
the seals 


Phe engincer added that Fulton Sv1 
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| {oe Welding Positioners give you 
GREATER CAPACITY§ 


and GREATEHR VALUE 
for every dollar you invest 


Ne 3000-LB. MODELS /LOAD-CAPACITY COMPARISON CHART 


Capacity Shown Below at 12 off center of Rotation and Distances of Center of Gravity of Load from Tabie 





a aa 






































Distance 12 18” 24” 30” oer) | «(4e2” ag... i Ba" 60” 
Positioner | erodes, i eae = St ae b a 
P&H 3000 $2510 | 2160 (| 1900 1690 1520 1390 1270 1180 
rae ST BS! <p RR Sn Es Meee SS 
A 3000 2000 1500 | 1200 1000 - - -- — 
Peet a | aed qe: nn 
: B 3000 | 2250 1800 1500 _ _ — _ - at, 
: c | 2987 | 2187 1725 | 1424 | 1212 | 1056 935 839 | 760 
74 
; eae This chart shows how a typical 3000 lb. P&H welding More table tilt — 135 degrees 
sa, positioner handles loads far beyond the positions where 
See = competitive makes quit! P&H positioners handle big, bul- More clearance for rotation — a4 
* no legs or posts interfere a 


ky or odd-shaped weldments with ease because of these 


three features: Higher tabie elevation — 


a / ” wer even under capacity loads 
- 4 

: si f Capacities range from 500 to 100,000 Ibs. 

My, ee aa Send for “Load Capacity Data Sheet No. 






\ 9” 





to help you select the positioner best 





suited to vour needs. Write Bill Stephens, 
Sales Manager, Welding Division, 
Harnischfeger Corp., Milwaukee 46, Wis. 


RGDES - POSITIONERS 


pt Milwaukee 46, Wisconsin 
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POWER TURBINE bellows seal used on the 
C-W_ R3350 turbo compound engine. Seal 
has a 3.13 in. o.d., 113/16 in. id., and 


is 1.3 in. high. 


phon is one of the few companies cap- 


ible of successtully drawing berviliuim 
copper into the long ‘up to + ft 

scammless, large diameter (up to +4 an.) 
tubes required to make bellows Lhe 


s tight control of the 
netal’s gram structure 
eS produces the tubes by one cup- 


ecret, le said 


ping operation tollowed by several suc- 
cessive drawimg stages Ihe tubes are 
then formed imto bellows by sunultane- 
ous appheation of hvdrauhe and ram 


] POSSUTCS 


Bellows Seal 


Another company which makes berv] 
hum copper products is Plexomics Cor 
poration, Maywood, II] 

Phe firm has developed bers tim 
copper bellows up to 3 im. o.d. for un 
pecified applications 

\ Flexomics official said that his com 
pany had recently been asked by C-W 
to quote on the bellows seal assembly 
for the power recovery turbines cur 
rently being supphed bv Fulton Syl 
phon. 

The question is now being consid- 
cred by Flexonics engineers, he said 

An inguiry by Aviation Week of 
Clifford Manufacturing Company, Wal 
ham, Mass., well-known bellows mak 
crs, produced the reply that data on 
current devclopment of Ingh speed, 
high temperature bellows seals are not 
Wailable for publication. 


Steel Seals 


When the seals’ operating tempera 
tures exceed the limits of bervilium cop 
per—about 450b—b-S manufactures the 
bellows out of more temperature 
sistant metals such as. stamless steel, 
Inconcl X, and Monel With such 
metals 1.000KF bellows can be produced, 
but they wall have less fatigue resistance 
than those made from bery Thum copper, 
iccording to the manutacturer 

Ihe COMpAny 1s iho working towards 
making bellows scals out of two other 
metals 
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e Nyspan—to achieve scals with a very 


low coocthaicnt of expansion; 
e Titanium—to produce scals with great 
strength-to-weight ratios plus corrosion 
ind heat resistance 

b-S concedes that its bellows seals are 
not competitive, price-wisc, with stand 


id mechamical seals: they cost three 
to five times more But b-S docs not 
beheve that a price comparison rs) fan 
because, it savs, the bellows scal wall 
do so many jobs no other mechanical 
s¢ il Call do 

Nor i1¢ rS bellows i] to ic 
off-the shelf items 

bach ws tailored especially to a spe 
cific job 








HERE IS THE NEW TREND 


WHAT'S NEW 





Telling the Market 


Specification data and description of 
flush-mounted self-locking clinch nut, 
brochure Kavtlock Division f ola 
Kavnar Co., Box 2001. | pinnal Annex, 
Los Angeles 54, Calit 1) cuiption 
of infrared) applications and research, 
Catalog IR 9902, Sen ( poration of 
\imerca 20 |] ho Parrmpal New 
Thy cle Park \N \ 1) tiv nic 
cngmecing cat n othe tul ! f 
Star Ceramics, talog. Star | lain 








in the protection of electronic controls for 
jet aircraft, guided missiles, and rockets by 
improving their shock and vibration environment. 








ROBINSON 


‘ENVIRONMENTAL 
IMPROVEMENT 


through 





| ENGINEERING 





VIBRATION CONTROL 


1S RELIABILITY CONTROL 


TETERBORO ~NEW JERSEY 


(ROBINSON AVIATION INC. 


/ Le 
/ 97/7) / SLY 
ALD UML / 


y, 77 /, ? /3f 


AIA Pi TZ ; 


AIRBORNE DIVISION ¢ 





WEST COAST ENGINEERING OFFICE 3006 WILSHIRE BLVD., SANTA MONICA, CALIF, 
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Model of Canadair CL-28 








New Alcoa Alloy 






strengthens undercarriage 


of Canada’s biggest plane 


The Canadair CL-28 maritime reconnaissance aircraft will soon go into 
service with the Royal Canadian Air Force. Developed from the 
Bristol Britannia class by Canadair, this is the largest aircraft ever 
to be manufactured in Canada. To strengthen the undercarriage, 
Canadair selected a new Alcoa alloy, X7079, which meets the Canadian 
ductility requirement of 4% minimum short transverse elongation. 

At the same time X7079 provides a bonus in design allowables 
which will be especially valuable if Canadair ever wants to increase 
the weight of the aircraft. The CL-28 has 41 forgings of X 7079, many 
of them made on Alcoa’s 15,000-ton press. 

The new alloy has higher yield and tensile strengths than its prede- 
cessors, particularly in sections over 3” thick. It is also less quench 
sensitive which means more uniform properties in heavy sections. As 
a result, Alcoa" has established guaranteed properties in die and 
hand forgings up to 6” thick in the—T6 temper. 

In general, X7079 behaves even better than Alcoa alloy 7075. It has 
more uniform machinability and has the same excellent resistance to 
stress corrosion cracking. 

This important new development is another Alcoa contribution to 
aviation progress. For complete technical information on this and other 
Alcoa aircraft alloys, write: Aluminum Company of America, 1800-A 
Alcoa Building, Pittsburgh 19, Pennsylvania. 
we Cwose 
ALCOA VJ. | 

LU AAINU AA ALWAYS FASTEN ALUMINUM WITH ALCOA ALUMINUM FASTENERS 


» 
j “t PAE NE eo Sa 
* ere ACOA “ CAO 
\S Hap THE ALCOA HOUR—Television’s Finest Live Drama — Alternate Sunday Evenings 
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Your Guide to the Best 


in Aluminum Valve 















Co., 34 Muirhead Ave., Trenton 9, N. J. 


Hlustrations, description and specifi 
cation data on WIPCO Wire Partitions 
and Custom Enclosures, Bulletin P-55, 
Wire and tron Products, Ine... 1725 
Sixteenth St.. Detroit 16, Mich 
Basic Switches for Airborne Equipment 
complete with photographs, dimensional 
drawings, clectncal data and operating 
characteristics, Catalog 7S, Micro 
Switch, Division of Minneapolis-Hones 
well Regulator Co., Freeport, Il 


Catalog on low temperature apparatus 
and equipment including cross sectional 
ind exploded views, capacity and pet 
formance charts, and data shects. Hof 
man Laboratones, Inc., 221 kiminet St.. 


Newark 5, N. J Complete informa 
tion on Bennett Burns Baskets for ceo 
positing classified, confidential and 


secret papers prior to burning, Bulletin, 
Bennett Nlanufacturmg. Co., Alden, 
N.Y 


Iwo technical bulletins describing 
magnetic events-per-unit-time — meters 
and magnetic dual preset controllers 
including design details and application 
data, Dept. 560, Berkeley Division Beck 
man lustruments, Inc., 2200 Wright 
We. Richmond 3, Calif .. Dimen 
sion drawings, photography, specifica 
tious and prices of Variac* adjustable 
autotransgraphs, Bulletin 0, General 
Radio Co. 275) NMassachusetts Av 
Cambridge 39, Nass 


Photographs, price, specifications and 


details of precision REF Probe, Narda 


Model 229, data sheet. Narda Corp., 
160) Tlerncks Rd... Mincola, I a 
N.Y Data on construction, Charac 
teristics, applications, types, etc., and 
charts and graph t Boron Carbon 


Precistors, Bullctin B-6b, International 
Resistance Co.. 401 North Broad St 


Philadelphia S, Pa 


Iengmecrmeg data for fluid tank in 
stullations and illustrations of Easv-On 
caps and filler necks, booklet, Faton 


Manufacturing = ¢ Oompa Stamping 
Division, ITS77 St. Claw Ave... Dept 
R. Clevcland 10, Ohio Illustrations 


stock sizes, dimensions, etc. of  stain- 
less steel AN fasteners, catalog, All 
metal Screw Products Company, Inc 
S21 Stewart Ave., Garden City, L. | 
Ny 


Descnption, application information, 
specrications and engimecnng drawings 
of magnetic cranking switches, catalog 
sheet, Leece- Neville Co., 1374 East 51st 
St... Cleveland 3, Ohio Mlustrations 
end descriptions of combustion testing 
and air measurement instruments, Bul 
letin No. 135, General Scientific Equip 
ment Co., 7516 Limekiln Pike, Phila 


delphia 50, Pa. 
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Klixon C4344 Klixon D6760 Klixon 3-phose Klixon KX4 
He-metically sealed 3-phase circuit breaker inherent overheot Hermetically sealed 
eircraft motor precision switch 
protector 


In 1939 the KLIXON NAF-1131 was developed — the first circuit breaker ever 
produced for U. S. aircraft. 

Today manufacturers of high speed jets, of guided missiles, of military and 
civilian passenger planes, incorporate a long line of precision-made Klixon 
switches, thermostats, motor protectors and circuit breakers as integra! parts of 
complex aircraft electrical and electronic systems. 

In fact Spencer Thermostat Division can now supply Complete Coordinated 
Protection for aircraft electrical systems which permits unrestricted performance 
of all components in the system under overload, up to individual maximum sofe 
working capacities of each. 


Write today for technical bulletins. 


2801 FOREST STREET 
ATTLEBORO, MASS. 


METALS & CONTROLS } CORPORATION 


Spencer Thermostat Division 


KLix0N 
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Twin Coach Aircraft Division 

is a subcontractor for 

Boeing, Cessna, Grumman, Martin, 
North American, Republic 

and classified experimental 
aircraft types. 





The Boeing KC-135 jet tanker-transport is of vital importance to 
the national defense. The prototype of this airplane—America’s first 
jet transport—is shown above. To produce and deliver KC-135s bi 
to the Air Force as rapidly as possible, Boeing enlisted the aid of \ 
Twin Coach Aircraft Division as a subcontractor for major air- : 


Twin Coach helps Boeing frame assemblies. 


This important assignment typifies the way prime contractors rely M 
et th em n th ea r on Twin Coach Aircraft Division. For Twin is staffed with experi- I 
£ enced aircraft specialists to design and build tooling . . . with n 


experienced aircraft production personnel . . . under experienced 


aircraft supervision and management. 
If you have an assembly you're thinking of subcontracting, call Ng 
Con Ly Twin Coach Aircraft Division. You'll be secure in the knowledge 
Soar ge that your assembly will be built by aircraft specialists—by men whose Vu 
sole aim is to build to specification ... on schedule . . . at the lowest 


possible cost. AA-1431 
Vii LIT the 
Ss t 
p< koe TWinN COACH OMPAN Y 
° D : 3s 















Giant 25-foot BUFFALO. N.Y. sa 


Droop & Rein 
universal planer 
mill, only one of 

its kind in the 
country, was 
recently installed at 
Twin Coach Air- 
craft Division. 


Other divisions of Twin Coach Company moke 
FAGEOL VAN AND PONY EXPRESS TRUCKS * FAGEOL GASOLINE ANO PROPANE ng 
ENGINES *® FAGEOL-LEYLAND DIESEL ENGINES. >t 





\ 
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Publications Received: 
ASC’s Stainless Steel Honevcomb 
Bibliography—Prepared by the ngs 
ering Research Department of the 
American Silver Co., and available free 
f charge from Technical Editor, Amer 
m Silver Co., 36-07 Prince Street, 
blushing 34. New York 


1 hic bibhography ewes the tithes and 


tblication references of articles pub 
ished since 1950 on fabrication, as 
mbly, welding, brazing, testing, de- 
gning, cngmecnng, and vanous other 


ispects of stainless steel honevcomb 
j 


nology 
Index of Technical Publications— Pub 
the National Advisory Committee 
\cronautics, 1512 TH Street. NW 
Washington 25, D.C. 222pp 


This volume is the fifth supplement 
the basic 1919-1949 Index and covers 
NACA research reports issued from June 
55 «through June 1956 including 
those published previously but declassi 


fied within the period 


I'nglish Teaching Aids for a Stronger 
America— Prepared for the Whnois Cur 

ulum = Program—Aviation Education 
Project by Virginia Casev—Pub. bv the 
Materials of Instruction Comunittec of 
the National Aviation Education Coun 

ind available from Dr. Evan Evans, 
executive Director, National Aviation 
hducation Council, 1025 Connecticut 
\ve., N.W., Washington 6, D. C. $.75; 
AY pp. 

One of a= serics, which includes 
Mathematics Teaching Aids and Science 
leaching Aids, this booklet offers sec- 
ndarv school teachers a program of 
tudy based on the world of flight and 
esigned to cnrnich the English teach 
hg progr im 


Turbojet Fundamentals—by Howard 
lk. Morgan—Pub. by Douglas Aircraft 
Co., Inc., Santa Monica, Calif S”pp 

Purpose of this book is to acquaimt 

glit-line personnel with the clemental 
theory, operating principle and basi 
terminologies of various aspects of the 


turbojet engine, 


Introduction to Helicopter Acrody- 
namics—by W. Z. Stepniewski—Pub. by, 
nd available from, Rotorcraft Publish 
Committee, Box 55, Morton, Pa 
$4.50 


ne 


Revised from the ongimal volum« 
published im 1950, this edition is di 
ided into three mayor sections: Funda 
nentals of Rotary Wing Acrodv namics 
ud Practical Methods of Helicopter 
Performance Predictions, prepared by 
Stepmewski; and ‘Pvpical Hehcopter 
Performance Calculations prepared by 
R. J. Harris, L. WH. Sloan, and K. W. 
Ulnch, all of Vertol Aircraft Corpora- 
tion. 
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Is your pumping problem 


tow NPSH ? 


(NET POSITIVE SUCTION HEAD) 


'@leol-)- i mia -lelelia-mer- Me eolelaslom alia 


SUCTION 
SPECIFIC 


SPEED ? 


COMPARE 
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- 
FLOW AND SPEED CONSTANT +--+ 
lw 
O—_ 4 ee 
ex i 4 _ —____ 
a 1 
< a cy 
eS) 
od ——g ————— 
| _OTHER| TURBOCRAFT 
PUMPS ig PUMPS | 
10,000 20,000 30,000 40,000 50,000 60,000 


SUCTION SPECIFIC SPEED 


Turbocraft's years of cumulative experience in the field of high 
suction specific speed pumps for cryogenic fluids, fuels, acids 
and other liquids is available to you for design and develop- 
ment of turbopumps, boost pumps and transfer pumps. 


Meraocreali 


492 EAST UNION STREET, PASADENA, CALIFORNIA e RYan 1-5253 ! 





Designers and manufacturers of high speed turbomachinery 





91 














BUSINESS @LYING 








METEOR AIR TRANSPORT test pilot checks Chance Vought F7U-3P Cutlass being used 


to flight test a client’s equipment destined tor USAF. 


Meteor Uses Cutlass to Evaluate 
Products Destined for Air Force 


New York—Acquisition of a bailed 
high speed jet enables the Equipment 
blight Test Division of Nleteor Au 
Pransport to start the most advanced 
phase of its novel business service; that 
ot providing mulitars equipmicnt manu 
facturery with vitally needed product 
evaluation facilities The new phrase 
of its operation involves flying. a Navy 
jet to test) equipment destined — tor 
USAT use 

Some two vearys ago ETD began 
providing testbeds — for hard-pressed 
manufacturers needing flight — time 
quickly on them new equipment prior 
to starting production [wa Ae]. 
1955, p. 35 It started by using cus 
tom modihed C46 cargo-tvpe aircraft 
of the parent nonsked airfreight com 


pant based at VPeterboro (N. J.) Au 


Switch to Jet 


\s a result of one of these flight test 
programs, the division graduated imto 
flying a yet. Its chent im this particular 

is Servo Corporation of America, 

New Thyde Park, New York, a) pring 

contractor for military infrared weapon 

stems and infrared control systems 
and components for industry 

ETD began working with Servo 
ibout a vear ago, flying some 15 hours 
Ina C46, a Inughh specialized piece of 
equipment it was developing for the 
U.S. Air Force Phe type of equip 
ment as vet cannot be identified or 
Phe iuitial flight test pro 


described 
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gram om the C46 imvolved a “bread 
board” model of the gear; EE TD later 
was given an additional contract to take 
in unproved version of the cquipment 
loft for 25 hi 

the Aur korce agreed that - ETD 


handle the entire 50 hr. flight program 


Jet Needed 


The Metcor division put the equip 
ment moa C-46 and gave it 25 hr. of 
flight test for this portion of the pro 
gram 

But the second phase called for 
the next 25 hr. to be conducted 
under realists onditions and specds 
ipproxunmating intended service use and 
this could only be accomplished ina 
ict 

Phe drawback was that the Aw Porce 
had no surtable jets available to mect 
the prime contractor's scheduk So 
far as EE TD manager Jean Rossarides 
knew, there was no previous case of an 
independent flight test facility obtam 
ing or operating military jet. aircraft 
\ mayor prob 
lem was that although the equipment 
was intended for USAR, that) service 


had no airplane to spare 


for a prime contractor 


Approached Navy 


Qn a long shot. Kossarides ap 
proached the Navy 

He learned that the Navy was plan 
ning to mothball the Chance Vought 
hTU-3P. photo-reconnaissanee version 
of the Cutlass, an airplane that met the 


specifications for the required high- 
speed tests e 

On a request ongmating trom the 
office of the Chicf of Naval Operations, 
BuANcr worked with Wright Ai Devel 
opment Center on releasing an b7U-3P 
it Nortolk, with WADC approving the 
flight test contract 


Contract Terms 


Under the terms of the contract, 
Nleteor’s equipment bhight Pest Divi 
sion has to mamtam the airplane, with 
puts support from Quonyset NAS. R. 1 
md fuel supplics bemg handled by 
Ohmstead AEB KETD also has to 


pron ide msurance ceverage for property 


damage, public lability and general 
comprehensive compensation tor all 
personnel working on the — project 
Division personnel also imstalled the 
equipment and ittendant recording 
GiICV ICES 

Ihev found that installation of the 
cquipment resulted ima shift in the air 
pline’s center of gravity Which ther 
compensated for within towable 
lunits by weighting the skids under the 
vertical tails 

Phe airpline was delivered from Not 
folk NAS. Va... to Flovd Bennett NAS, 
Brooklyn, N.Y. by Kossarides and the 
flight test program will be conducted 
from the latter station. EITD pilot 
edward Boclhouwer’s program calls for 
operation under visual flight rules, day 
md might, making 500 ft. passes over 
the selected targets at speeds of more 
than Nach 0.9 

RETD will not reveal the dolla 
volume of the test contract, but it runs 
mito five figures 

Ihe novel flight test facility did 
some $750,000 worth of business m 
the first three-quarters of 1956, Kos- 
sindes told Aviation Week. In its 


first vcar at) did ipproxmmatel S350,- 


tye 

In another two vears he feels con 
fident that it could reach $2 million 
ioneally 


Upcoming Programs 


Phe division manager is now trving 
to buv a-C-46 from the Air Force’ to 
handle two upcoming test programs 
mvolving radar equipment The pro- 
grams involve extensive cutting mto 
the arplane’s belly to install the gear 
md the Air Force airplane already has 
this modification. Should EE TD have 
to use one of its C-46s, Kossarides esti 
mates that the test series would cost 
the Air Force SSO,000 morc than if 
he bought or leased their airplane, in 
iddition to the time saved in cutting 
im airplane up 
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TRANSLAND Ag.-2 prototype lays down chemical fire retardant preceding fire line in order to establish fire break. 





Prototype Ag Plane Tested During Fire 


Vorrance, Calif.—Vransland Ag-2 
ultural and forestry prototype il oe 
vont an impromptu ind severe service 
test of its capabilitics during the 1 
ent disasterous 40,000-acre S7O0-million 


jaze in the the Mahbu., Zuma and 


Lake Sherwood arcas of Southern Cah 
ra 
Pransland Ci Lorrance Nbumeipal 


\irport, temporarily pulled the tirplanc 
mt of a flight test program tor Civil 
\cronautics Administration Part TIT cc 
tification to work with the Los Angcles 
County Fire) Department’s chemical 
unit in fighting the rapidly spreading 
ire 

\ccording to the company, the Ag-2 
vas the only airplane actively partici 
pating in this project, along with 
helicopter loaned by the Sheriff's D« 
partment for observation, liaison and 
ground support, such as hose drops 
Los Angeles County Fire Department 
has been evaluating the acrial operation 
n cooperation with Dr. Keith Arnold, 
Division of Fire Research, California 
lorest and I:xperimental Station, U 
versity. of California, Berkeley 


Ml 


Evidence Inconclusive 


County fire officials are “keenly in- 
terested” in the use of the Ag-2 for fire 
nd forestry duties, according to the 
manufacturer, although the company 
notes that the department feels that the 
vidence accumulated is inconclusive 
nd does not establish the effectiveness 
f the test 

Prior experience with larger numbers 
f airplanes on previous smaller blazes 
has shown that acrial fire fighting ts an 
fective technique (AW Jan. 7, p. 94). 
lVransland states that it received a phone 
Wl from a rancher complimenting the 
ffectiveness of the Ag-2 in preventing 
the fire from approaching his ranch in 
\lalibu Canyon Dr. Arnold commented 
that the Ag-2 showed its capability for 


\g-2 
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CHEMICAL FIRE RETARDANT is mixed in truck, fed to airplane at Santa Monica \irport 
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UP NEW ENGLAND WAY OR DEEP IN DIXIE Esso is 
there... at 600 airports from Maine to Teras! Now, flying’s a real pleasure 
~ when you stop at any Esso Aviation Dealer’s. (And there’s bound to be one 
just about anywhere you go!) They'll relieve you of servicing worries and keep 
you on schedule. If you have an Esso Credit Card, it’s even better. Because then 
you can charge not only gasoline, oil and lubrication, but tire and battery 
service, landing fees, overnight in-transit storage and most minor emergency 
repairs. Make a note: next trip get your service from an Esso Aviation Dealer. 











FREE TO PILOTS! See your nearby Esso 
Aviation Dealer for your free copy of 
“The Esso Co-Pilot” — a complete direc- 


tory of Esso Aviation Dealers. 


es 








4 aah 


hte aetna 


urving large loads into the fire area 
ind that ity mancuverability permitted 
operation over rugged terran 


\g-2 prlot Robert (Bat) Masterson, com 


( le SC 


bat veteran and graduate of USATR’s 
kxpernmental bhght Vest School, Ed 
wards AFB, reported that the airplane 


operated with ample power reserve to 
provide fora wide range of mancuvcring 
md that co kpit vistbility was “excel 
Jont. 

Ile noted that h principal hazard 
was close) proximity. of “sightscemg” 
ircraft and closc passes by two USAT 
et fighters 
Chemical Drops 

Arnold iho commented that the 
hemucal dr ps muild have been more 
ctHtective af the airplane was titted with 
larger dump gate. Pransland acknow!] 
den this ritacisin votes that thr 
mergencs conditions did) mot give it 
nough tine te provide the necessary 
modifications and that. the drops wer 
rac using Ving foaiviks incl then 

pective dump valves designed — tor 
normal agnoultural spray application 
lo counter thes duced cftectivenes 
lot \Lasterson flow at lower altitudes 

x to 10 ft.-imstead of the 30-50 ft 
niuntamed the aircraft m= the San 
Bernadine and San Diego fires. Due to 
weed tcrram m me arcas, this low 
fring techmaue was not practical 


tural sandwich 


Wentities for appl 


t 
$s rength to wei 


FOR INFORMATION WRITE: 


John 3, Foster Mfg. Co. 
Santa Affe, California 
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‘ © Practical h 
'gh tem 
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detoils a 
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Ght ratios 





The cxpernmental program covered 
four davs. Durme the first dav, the Ag-2 


made two test drops with water onh 


smece the fire-retardant borate chemicals 
md muxing equipment were not avail 
bc 

Ihe Los Angeles County Fire De 
partment furnished chemicals, maxing 
cquipment and crew from the second 


cit 


31 Drops 


Stutioncd at Santa Monica Municipal 
\irport the Ag-2 made 31 


onward 


] 
cilé 


ps total 


oye than 34 tons of water-borate 
NIN 

Some 16] gallons of the mix were 
umiped it thre plane four wane 
tunks to total ake t Dott 
2.200 TI 

Nlost ! thie cht | W¢ AL it 
WVon cring areas in. the path ot 
the tire. Axving downluall mto the canyon 
t bout SO-9YO mph me _tlcdeg 
flap at heights of six to 20 ft. Swath 
rth vere 33-40 tt. wad ind about 
ne-half uule m Jeneth. Kheht length 
froma thy urport to the tire nceludme, 
mamecuvermg and return, averaged 5 
Hil 

lrip time x 20-30 min. with ferr 
peed avcragmg 110 mph 

Durmg the four davs of fire duty 
the Ag-2 used 400 gal. of fuel and 
three gallons of oil 


Iture h 
SQuarce; oneycomb core § 


is Or struc 


Now 
®vailable jp, enced 
9 heat re, = °Puction 


ant 
Properties with h gh 


P.O. Box 2067 
Attn. Dept. 12 
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COPED PADD 
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Eastern Manufacturing 
Facility: 
Watertown, Conn. 


Representatives 


Ff. W. MUHLENFELD 
6659 Léch Hill Rd 
Boltimore 12, Md 


E. V. BOUDREAUX 
1341 S$. Boston 
Tulse. Oklichome 


SCHELDT COMPANY 
455 $. Washington 
Wichita 7, Konses 


THE HOUSTON COMPANY 
King County Airport 
Seattle, Washington 


Cc. ?. WAGGONER CO 
301 SE 14th Street 
Grond Proirie, Texos 


4 














Minerals, Ltd.: Texas Petroleum Com- 
pany of Peru; Cia. Peruana de Petroleo 
‘EL Onente’, S.A. Peruvian Pacific 
Petroleum Co.; Richmond QOnil Co.; 
Ganzo Azul Cia. de Petroleo; Cerro de 


: ” 
¢ ; 1 3 Pasco Corp.; Peruvian Gulf Oil Co. and 
. eis International Petrolcum Co. 

afi SeaBee Conversion 
2 ea 


Undergoes CAA Tests 


Detroit, Mich.—b light test) program 
on a modernized version of the former 
Repubhe ScaBee private amphibian, de- 
veloped by Sentas Skvwars Service, De- 
troit City Airport, has gone well over 
the 200 hr. mark. Phe modifications, 
being developed in kit form for current 






for 


electronic 
computing systems 





ScaBce owners, Is aimed at increasing 
the airplane's takeoff and altitude per- 
formance 

exact cost of the kits and detailed 
performance data awaits completion of 
the tests for Civil) Acronautics Ad 
munistration — approval iccording = to 


George Sentas. Prelunimary data shows 






Resolver ; 

Resolver Amplifier that the new Super SceaBce is the 
model has been renamed by Sentas, will 
have a 1,300 fpm. climb at full gross 
weight. will maimtain 13,000 ft. altitud 
on Ov powec! ind takes one-third less 
run to leave the ground or water than 
did the ongimal airplane. Performance 


fications to the standard 205-hp. Frank- 
lin engine, which now develops 260 hp 


mins are primarily attributed to modi- 


Resolver applications in 





computers, fire control and control- "y 
‘ fitted with a three-blade — reversible 
servo systems gain pitch propeller 
increased accuracy through Other changes include quick-discon 
se ‘. " on nding ec: canetihiisnseain rnise 
the addition of this two channel neck —e i: oe ci ae 
e pect SONIC WIpH l ording tq) 
amplifier. Use of Scntas, an automatic hydraulic svstem 
| the Resolver Amplifier system for flaps and landing gear, revised pro- 
stabilizes the peller and throttle control arrange- 
; : : ment replacing wire acuated system and 
transformation ratio and Kiberglas wingtips. 
phase shift, regardless of ambient 
> 7. ~~ 
temperature changes Cessna Civil Sales 
ranging from —55°C to 85°C. - onne 
lee Reach $50 Million 
Transformation ratio 
- . W ichita—Bus SS 
te nominally unity, phase chita- Business and utility aircraft 
Z : / sales by Cessna Aircraft Co.'s dealer 
shift is zero and organization approximated $30 millon 
high impedance input is obtained. in calendar 1956, an increase of more 
than S1IS.5 million over. the previous 


The amplifier is a sealed unit ¢ 
vear and more than S15 million higher 


and will withstand : in retail) dollar volume than its nearest 
a differential pressure of 15 psi. competitor, Beech Aircraft Corp. Beech ; 
Either channel may retail dollar volume m= calendar 1956 4 
. - “W is $33.846.535: Pi T'S Was $32? 4SS.- : 
be repaired or replaced rnd : 
4 k 027 and Acro Design and Engineering Hi 
without affecting the second channel. Corp.’s was $12,702,500. 
Last vear Cessna delivered 3,233 air- 
- aR craft to its dealers, more than the total 
1A) , of the other three leading business plane 
ee Dvieen, & ulver City, California manufacturers combined — ind a con- 
655 W. Washington Boulevard @ Los Angeles 15, California siderable gain over its 1955 deliverics of 
Other products manufactured by American Electronics include 1,746 units. Combined sales of Cessna, 
Motor Alternators and Power Supplies; Electrical Ground Support ? ra , o}- 
Units; Electric Motors; Resolvers; Servo Motors; Nuclear Bece h. ape! md Acro Dc sign & | ng! 
Instrumentation and High Fidelity Tape Recording Systems. ' necrmg Corp. totaled more than $128 , 
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million in retail dollar volume and ¢ 
416 units 

Phe merease represented the largest 
mn Cessna’s histor Break-down — b 
models, im calendar 1956: 72) Nlodel 
170s, 1.419 Model 172s, 330° Model 
SOs, 983: Model 182s. 233 Model 310 
mad six Model 195s, the latter bem: 
out-of-production Company operated a 
craft released to private customers 

Sales of the light twin Model 310 ua 
counted for Sl3amillion in’ retail sales 
volume last vear. Nore than 450) of 
these airpkines have been dehvered 
since this type went imto production m 


late 1954 


PRIVATE LINES 





Forecast that Bell Helicopter Corp 
will do an annual Commercial heh 
copter business of $30 million by 1970 
was made by Llarvey Gavlord, president 
of the recentlh tormed corporation, 
formerly a subsidiary of Bell) Aircraft 
Corp Phe. hehcopter manufacturer's 
commercial business im 1956 IPpron! 
mated SS.5 milhon of a total of S55 


million in sales that vear 


Improved Fairchild C-52_ perform 
mce Clanmed for modifications devel 
oped by Steward-Davis, Inc... Gardena, 


Caht ire shown im accompanying 

graph. Ained at improving the C-S2’s 

cnginc-out climb, major highlight of 
ae 


C-82 RATE OF CLIMB 


ONE ENGINE OUT 


etree 


the new kit is installation of a pair of 
Westinghouse J30— turbojet auxilian 
powerplints atop the fuselage I hic 
firm plans a flight demonstration of a 
fully-modificd C-S2 to interested) pros 
pects Februan 6th at Los Angeles ‘In 
ternational Airport 


Helicol, helicopter operatimg subsid 
iar. of Avianca, Colombian National 
Airways, now has nine rotan wing ai 
craft working with petroleum explora 
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Here is the most powerful electric motor for its 
size and weight made today. Weighing only 
67/, Ibs., this latest American motor conforms to 
standard military specifications and is available 
in a wide variety of configurations to meet 
your needs. The unit is totally enclosed and 
explosion-proof. It is offered in single or three- 
phase, 400 cycle, 115 120 V, and performs with 
full efficiency under high temperature and 
shock conditions. Available with brake or clutch, 
fan or blower, standard or special shaft and 
gear accessories or straight drive. 

1 200 H.P. Sub-Miniature Mtr., Frame 100 

_ This unit, only 1” x 11/,” and 

x weighing 3 oz., is widely used as 

a component in electronic systems or timing 
devices. It is totally enclosed and meets 
military specifications. The motor is available 
with a variety of gear boxes and accessories; 
either induction or synchronous, 1 or 3 phase, 
400 cycle, 115 V. 

Shown here are only two of the wide range 
of motors produced by American. Special 
types can be engineered for your particular 
needs. Write for technical information. 


»?> 


Miniature Components Division, Los Angeles 22 
MARKETING DIVISION 
655 W. Washington Boulevard @ Los Angeles 15, ( alitormia 


Other products manufacturec by American Electronics include 
Motor Alternators and Power Supplies; Electrical Ground Support 
Units; Electric Motors; Resolvers; Servo Motors; Nuclear 
instrumentation and High Fidelity Tape Recording Systems. 
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A little pull 
in the right 
place... 





: ROBINSON » 


wire twister 





Aircrafts’ Who’s Who Reports 


A cross section of the Who's Who in 
the aircraft industry—including Doug- 
Jas, Allison, Fairchild, Grumman, Mar- 
tin, Republic, Canadair Ltd., Pratt and 
Whitney among a host of others — is 
reported to have reduced engine wir- 
ing time as much as 66°. This saving 
is effected by the use of the new Rob- 
inson Wire Twister, an improved 
model of the ones that have seen serv- 
ice with the army, navy and airforce 
since 1943. Improvements include the 
exclusive diagonal jaw design that per- 
mits easier access to hard-to-reach 
areas, and clamps a vice like grip on 
the wire by pulling it into a 30° bend 
thus delivering added leverage for 
twisting. 

In addition to the greatly increased 
engine wiring speed, users attest to im- 
proved shop safety — fewer skinned 
knuckles and bruised fingers. 

Besides their production line assign- 
meuts, Robinson Wire Twisters readily 
adapt in the shop to bench work, on 
radio and radar equipment, on mag- 
netos, carburetors, instruments and 
sub-assembly work of all kinds. 

List price is $18.50. Write for fully 
descriptive literature to Ralph C. 
Robinson Company, Dept. W, Box 
3494, 2516 Crosby Way, North Sacra- 
mento 15, California. 





NEW MODEL 21 





oe e SAVES 


* the usual 
wiring costs 


the eke 


ROBINSON » 


wire twister 


HAS WIDE ANGLE OF INERTIA RESPONSE 


An entirely new shoulder-harness take-up reel, built and approved under Spec. MIL-R-8236, Type MA-1. 











, 
Vd Manual Control 


1. Has unusually wide angle of in 
ertia response. Locks throughout 
major portion of forward hemi 
spherical pattern, approaching the 
range of protection given hereto 
fore only by higher priced multi 
directional-type reels. 

2. Can be locked, cither by inertia 
or manually, or unlocked at any 
cable extension 

3. New Inertia Sensing Mechanism 
provides positive locking and 
cable-retracting action 

4, When reel is locked, cither by 
inertia or manually, with harness 
cable extended, the harness cable 
will retract into the reel when 
load is removed from = cable 


5. Angle of mounting, with respect 


\ to longitudinal axis of aircraft, is 


| now critical, 


AMERICAN 





9 oe 


. Uses same mounting-hole spacing 


10, Samples available for your devel- 






GRAND RAPIDS 2, MICHIGAN 
WORLD'S LEADER IN PUBLIC SEATING 


6. Thinnest recl—114” over-all. Man- 


ual control and control cable only 


14” thick 

Manual control requires no ad f 
justment at time of installation ; 
Positive push-pull control cable li 
prevents crratic manual operation 


when used on adjustable seats. 


as other reels of Our manufacture 
Easily serviced. Manual control 
control cable. or reel can cach be 
replaced without disturbing other 
components. Harness cable in 
reel can be replaced easily by 
service personne! 


opment: work. 


Model 21 Inertia Reel 


Reels per Spec. MIL-R-8236, Type MA-2 


AMERICAN MECHANICAL INERTIA REEL 















We also make Unidirectional Reeis conforming to 
Spec. AN-R-29. Amendment 2; and Multicdirectional 


Type MA-6 


also available soon. Write for full details today. 











tion MNpAaMies in that countrs 1] 


subsidiary was orgamized list veu 


three Bell 47D1 helicopters Durning 
one month's operation with Shell ():] 


Co. im Niagdalena, the three Bel 
made 3,690) flights caring $0.51 


of freight and personne! 


Iinlarged exhibit area is planned tor 
Reading Aviation Service’s Sth annual 
usiness aircraft maimtenance and oy 
rations mecting, June | (ram. date 
June 2), Reading, (Pa.) Municipal Au 
rt. Pxhibition rates will range fi 
2350 for a 10-ft q ea to S675 for 


-ft. x 30 ft. space 

Dallas Airmotive, Inc., lex ’ 
hauled more than 4,100 aircraft) en 

nes m 1956, an merease of SE OVC! 
1955. Phe firm had a pavroll of about 


1 million last vcar 


Airborne magnetometer survey to 
locate iron ore is bemg done m North 
tern Laberia by Acro Service Con 
Philadelphia, Pa., for Liberian Mining 
Co.. Ltd. Costing about S200,000, thi 
urvevors are using a modified Convair 
PBY amphibian fitted with Gulf mag 
netometer moa tal “stinger” mstalla 
on. Shoran gear m= the aircraft and 
n two ground stations will be used for 

urate flight positioning 


Gander amphibian is a modified mn 
proved version of Grumman Super 
Goose being developed by Dean TI 
Prankhin = Interprises, — In Nliamn 
Gander will feature an clectrically, op 
crated slotted type wing flap. imcreased 
tubilizer incidence and bungee control 
vstem for the clevators, new fucl 
tem using clectric booster pumps for 
the auxiharv tanks Phe Gander 
expected to have a cruise speed of 160 
mph. and landing speed of 60 mph. ut 
S.900 Ib LTOSS weight 


Agricultural pilot course at South 
Dakota Stat College has been short 
ened from six to four weeks. Course 
will now be held from Apnl 1 to 


April 2 


Prototvpe Monte-Copter 10-A_ pic 
ure yet rotary wing aircraft is currenths 
undergoing tie-down tests at Scattl 
Wash. Model 10-4 will have a Tvcom 
ing V0435 cngine driving a centrifugal 


the rotor shaft out through the bladk 


ompressor and compressed nr gomg up 
fips 


Whirlvbird trailer is of all welded 
truss-braced construction especially de 
ened for transporting Bell Mlodcl 47 
liclicopters Unit has a loading winch 
four-wheel brakes. Tlawk THehecopters 
P. ©. Box 7348S Svlvama Station. Tt 
Worth. ‘Vex. is marketing the trailer 


it SP.375 
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CHALLENGE! 


This is it. The call to make 
history. The challenge of the 
ICBM, Titan. 


Accept it—lay your skill, courage 
and tough-minded determination 
on the line—and you'll join 

an engineering team dedicated 

to reaching another plateau 

in man’s conquest of space. 


In return, we offer you unbounded 
opportunities as promising as 

the growth of our company. We 
offer the deep-down satisfaction 
of working with top engineers. 
We offer the modern facilities of 
our plant, located in the 

foothills of the 
Colorado Rockies. 


If this challenge calls you, write 
today to: Emmett E. Hearn, Em- 
ployment Director, Dept. V-O1, 
P.O. Box 179, Denver 1, Colorado. 













































































AVIONICS 





Avionic Consumers Union Proposed 


By Philip J. Klass 


Washington—Plans arc under wav to 
et up an industrvwide component 
testing service which could) save the 

iomics mdustry millions of dollars and 

wincering manhours now spent by m- 

idual cquipment makers ¢ ich largely 
duplicating the efforts of the others 

Ihe program, proposed by Inland 
esting Laboratones (a subsidiary of 
Cook Electric Co.), would function 
muilarly to the wav im which Consum- 

Union operates im the consumer 
products field, with subscribers sharing 
the cost of mass component qualifica- 
tion tests and the resulting data 

The idea was received with keen in- 
terest. and enthusiasm by representa- 
tives of more than a dozen companies 
vho were quietly sounded out bv In- 
land during the recent National Svm 
postum on Rehability & Quality Con- 
trol in’ Electronics 


Test Results 


Under Inland’s plan cach  participat 
ing manufacturer would receive periodic 
data on the results of the central quali 
cation test program im the form of 
heets for a Tlandbook of Plectroni 
Parts Reliability, called HELPR for 
short. This data, for ex unple, would en 

ble a subscriber to estimate component 

failure rates durmg design. establish 
omponent derating curves, conduct 
iccelerated rchability. tests to establish 

ceptance critena for incoming mspc¢ 
tion of components used im production 

I1l-I.PR is intended to relieve but 
not completely chminate a company’s 
qualification test cfforts, Inland’s Gen 
eral Miamager George Brown) empha 

Inland would test components to 
those cnvirommbental conditions most 
videly required by the majority of its 
hents Any compan that needs com 
ponents for an unusual environment 





INLAND TESTING LABORATORIES, already heavily engaged in component qualification 


testing for individual contractors, proposes to set up “Consumers Union” type service 
which would climinate much of the duplicate effort by individual avionics companics. 


would have to run such qualification 
tests itself 

The clectronics industry today is 
spending $20-25 millon annually on 
component qualification testing, accord 


ing to a recent survey conducted by 
the Radio-klectronic Velevision \lanu 
facturers Association Some observers 
beheve the mdustr total is closer to 


$50 million annualh 
Ilughes Ai ift Co. for example, 
spends more than S2 millon annually 
nd cmplovs m than 60° enginecrs 
in its component qualification testing, 
vet still must subcontract about half 


f its work. North Amerncan’s Auto 


netics Division has 50 engineers and 
tecluncians simmiarh engaged. 


indicates that 
werage is 1S engi 


Phe RE UNEA surves 
the industry wid 
neers and technicians per company, 
\dolph = Warsher of — Eclipse-Pioneer 
told that svmposium 





im cost. 





ry. ) . . + 

The Price of Duplication 
The cost of component qualification testing. conducted by all major avionic 
electronic equipment manufacturers has been revealed by a recent Radio-Electronics- 
lelevision Manufacturers Association survey which indicates that half of the com- 
_ panies now spend $50,000 or more annually on such programs. °°7 of those surveved 
spend more than $100,000 and 107 spends over $500,000, RE-TMEA's survey reveals. 
With military demands for vastly improved reliability to meet the needs of com 
plex new weapon systems, avionics manufacturers will be forced to expand the scope 
of their qualification testing and use much larger sample sizes. This could double 
or triple the facilities and manpower now required, with corresponding increases 








100 


But despite these ambitious pro 
grams, REUNEA’S survey reveals” that 
90 of the companies feel a need for 
idditional information bevond what. ts 
gencrated by their own programs 


Behind the Need 


Phe present situation has developed 
despite procedures sct up by the mih- 
tary services some vears ago which were 
intended to chminate uncertaimntics m 
component selection 

Military specifications prepared for 
cach of the basi types of clectromic 
components are intended to assure the 
vallabihty of 
the cnvironment im which military 


The concept 


omponents suitable for 


equipment must operate 
was that component makers would sub 
mit samples of their products to. thie 
military for qualification testing to the 
ppropnate MIL specifications. Tf the 
samples passed, the manufacturer's com 
ponent would be listed on the “Quali 
fied Products List.” 

In theory, to assure the adequacy 
ot componcnts for military cnvironment, 
im oaviome = cquipment manufacturer 
need only sclect from products listed im 
thre OPI Unfortunately, this has not 


proven out in practice for a number 


of reasons 

e Severity of environmental conditions 
encountercd in highspeed aircraft) and 
missiles has increased so rapidly that 
many MIL specification requirements ar 
no longer adequate—particularly for the 
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Contributing to superb performance . .. Chance Vought's 
F8U-1 Crusader is powered by a Pratt & Whitney Aircraft J-57 turbojet 
with afterburner fucl control engineered and built by Chandler-Fvans 


Products, too, are “known by the company they keep", 
and CECO is proud to be airborne with many of the latest 
and finest military and commercial aircraft 


CHANDLER-EVANS * WEST HARTFORD 1, CONNECTICUT 


Address nour reque st to “Crusader, De pt A. 


An informative CECO fact folder is also avaiabl 


SYSTEMS _ CONTROLS 











To NATO from Canada 


Camoutflaged in official NATO colors and proudly flying the Canadian Ensign 
on their tails, the first Royal Canadian Air Force squadron of AVRO CF-100's 
to join NATO air defence in Western Europe, departs for its base in France. 
This flight, the first of several scheduled to hop the North Atlantic 
this year, is Canada’s response to a specific requirement of 
NATO for all-weather, night fighters. 
It is one more of Canada’s contributions to the defence of Western Europe, while 
continuing round-the-clock interception alert in the defence of North America. 





AVRO AIRCRAFT LIMITED 


CANADA 











MALTON 



















gh degree of rehabilitv which the 
military now demands 
e MIL specification requirements tend 


t be a COMpPronrise within the tech- 
logical reach of the majonty of 
mnponent manufacturers Political 


msiderations militate agaist a spec 
hcation which only a single component 
manufacturer can mect, thercby clin 
nating the others from military markets 
e Initial component qualification test 
m limited samples, without the re 
quirement for penodic requalification 
tests. do not provide sufficient guaran 
tee that the component manufacturer 
maintaining the same — product 
quality 
e New “unqualified” componcnts, 
whose performance exceeds — existing 
\MIIL specification limits’ are often 
needed to mect tough environmental 
equirements and equipment makers can 
not wait for revisions or for military 
gualification test results 
These are some of the reasons that 
explain why 75% of the RETMA sur- 
v respondents in the military clec 
tronics ficld indicate that thev conduct 
their own qualification tests on com 
wonents, despite military OPL, listings 


Economic Barrier Ahead 


Unless an industry-wide ipproach to 
jualification testing is found, equip 
nent manufacturers are going to have 
to mvest even more heavily im test 
facilities and manpower in the verv neat 


future, according to Dr. Leslic W. Ball 
Ball, former technical director of United 


Geophysical Laboratory and now an 
ngineering rehabilitv. consultant 
ve are facing a national need to run 
wilification tests on samples of 1.000 
nits or more, compared to the samples 
f less than a dozen now uscd.” 
Phe reason is the vasth imereased 
gree of rehability uceded for weapons 
ch as the mtercontinental ballisti 
issile Where extremely low failure 
tes are required my VCT\ complex SVS 


ms. it cither is necessary to test a few 
mples for thousands of hours, which 
lavs the whole program, or clse use 
) extremely large samp 
Furthermore, the many diverse wavs 
which a component can fail means 
that a small sample mav not be adc 
juately representative of all the differ 
nt possible modes of failure, according 


to Ball 





Share Cost 


Dr. Ball believes the only solution jis 
rr industry to share in the cost. of 









testing and data collection, and then 






hare im its distribution 

Furthermore, Dr. Ball believes that 
ew Weapons require so high a degree 
if rehabilits that componcnt testing 
nust be directed toward discovery) of 
the basic causes of unreliabilitv ina 
wen componcnt as well as determining 
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this hunter is 55 pounds 


ightov . 


with TI transistorized 
intercom 


TI PRODUCTION ENGINEERING helped Lockheed trim 
55 Ib of dead load from the P2V-7 sub-hunting Neptune 
... by transistorizing just one system — the 1|4-station inter- 
com. In addition to saving weight, safety and reliability were 
increased while maintenance and power drain were reduced. 


Well within MIL-E-5400 tor general performance, MIL- 
T-5422C for environment and MIL-I-6181B for interference, 
this TI-built system has been designed for a 2000-hr main- 
tenance cycle and an exceptionally long service life. Signal 
response is instantaneous without need for warmup. There 
is negligible power drain on standby and negligible heat dissi- 
pation while in use. The system takes power directly from a 
28 Vdc line and uses less than 6 watts per station 

This is one example of Texas Instruments systems engi- 
neering now being applied to audio, radio, radar, sonar, in- 
frared, and other systems for communications, navigation, 
search, fire control, and missile control. Continuing progress 
over a quarter century has resulted in over a third of a million 
sq ft of engineering and manufacturing facilities soon to 
be doubled — located in an excellent dispersal area 

For fundamental design and development for manu- 
facture of reliable systems that save weight, space, and power 
... for scheduled commitments delivered on schedule . . . call 
on TI! application engineers. Write to Apparatus Division... 


TEXAS INSTRUMENTS 
INCORPORATED 


6000 LEMMON AVENUE DALLAS 9. TEXAS 
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Mobile communication... 
Rock-of-Gibraltar type 


The short-wave radio transmitter and receiver 
illustrated above is known as GRC-19, and we 
build it for the U. S. Army Signal Corps. 
Satisfactory production of such equipment is 
a matter of more than precise engineering and 
manufacture. Two other things contribute to the 
fact that a very large percentage of our facilities 
is devoted to making products for the military. 
First is environmental testing. The Stromberg- 
Carlson Test Center provides ’round-the-clock, 
seven-days-a-week service in life test areas which 
range from vibration tests simulating air-borne 
and vehicular transportation to work in jungle 


humidity or stratosphere sub-zero. 

Second is cost-watching. Under a research and 
development contract aimed at reducing costs of 
communication gear, we designed a model of the 
AN/GRC-19, eliminating some of the automatic 
features, and costing substantially less than the 
automatically tuned model. This new set, the 
AN/GRC-65, will serve in those field applications 
where manual tuning is satisfactory. Our govern- 
ment is a shrewd buyer. We're proud to have its 
patronage so often. 

There are plenty of career opportunities here 
for Engineers ...Why not write us? 


STROMBERG -CARLSON COMPANY 


»-ENERAL OYNANMICS CORPORATION 


a O'iviset or 


General Offices and Factories at Rochester, New York — West Ceast plants at San Diego and Los Angeles, Califersis 
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Mobile 400-Mi. Radar 


Mobile unit housed in trailer will be used with three permanent radar units on a new 
400-mi. radar range which will be built from the Air Force Flight Test Center, Edwards 
AFB, Calif., into Nevada. Range, which will be used by USAF and the National Advisory 
Committee for Acronautics high speed flight station at Edwards, will track, monitor, and 
record aircraft performance. It will be ready for use in about two vears. Air Research 
and Development Confmand has awarded contracts to Reeves Instrument Corp., for 
instrumentation radars; Electronic Engineering Co., of California for installation of instru- 
mentation, power lines, communication facilities and construction of special housing units 
and roads, and to F. W. Millard and Son, Fly, Nev., for civil engineering work. Radars 


will have high degree of angle and range accuracy. Mobile unit will generate its own power. 


whether it meets required qualification 
tests. This requires “scientific detec 
tives.” not mere technicians, according 
to Ball, and he becheves the relatively 
few persons with this kind of | skill 
should be concentrated im a few testing 


centers 


Inland’s Proposed Plan 


InJland ‘Vesting Laboratories, which 
has been conducting cnvironmental 
ind qualification tests for industry and 
the military services on an individual 
contract basis for more than six vears, 
has formulated a tentative plan for the 
operation of its proposed HELPR pro 
gram which it currently is exploring 
with a number of major aviomcs manu 
facturers 

Vo provide the kind of service which 
subscribers seck, Inland proposes to set 
up a seven-man advisory board, clected 
by the subscnbers. ‘The advisorv board 
will guide the company’s program, de 
termine the of components 
tested, recommend preferred test) pro 
cedures and data reduction methods. 

As now envisioned, Inland would first 
“screcning tests” on compo 


priority 


conduct 
nents selected for test. The purpose 
of these tests would be to weed out 
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those with high failure rates and to de 
termine which cnvironmental param 
eters have the greatest cffect on the 
ichiabihty of thos« 


pass 


components which 


lollowmg the muitial screening tests, 
sample quantities of those that pass will 
then be subjected to composite test con 
ditions designed to simulate their usc 
in ground-base or airborne cquipment 
Phose environmental parameters which 
the screcning tests reveal to have the 
greatest effect on component rehabilits 
will be used as variables to provide data 
which show the relationship between, 
sav, temperature and component life 

From such tests, and subsequent 
analysis, Inland expects to be able to 
furnish its subscribers with the follow 
ing tvpes of data on cach component 
tested 
@ Failure rate. 
e Correlation between failure rate and 
operating cnvironment 
e Change of performance paramcters 
with timc 
e@ Basic cause of failurc 

In addition, Inland proposes to con 
duct accelerated tests on componcnts 
to obtam a correlation between thei 
rchability under abnormally severe en 





General Electric 
Offers a Complete Line 
of Instruments for 


Business 
Commercial 
Military 


ELECTRICAL QUANTITY 
Voltmeters 
Ammeters 
Frequency Meters 
Phase-sequence Indicators 
Weatt-vor Meters 
Line-maintenance Test Sets 


Aviation 


ENGINE INSTRUMENTATION 


Tachometer Generators 
Tachometer Indicators 

Engine Performance Indicators 
Advanced Engine Instrumentation 


POSITION 
Transmitters 
Indicators 


FUEL FLOW 
In-flight Refueling Systems 
Engine Rate-of-flow Systems 
Totalizing Systems 
Cruise Control Systems 
Afterburner Systems 
Center-of-gravity Systems 


GUIDANCE EQUIPMENT 
Directional Compass Systems 
Remote Compass Transmitters 
Gyroscopic Devices 


LIQUID QUANTITY 


Floot Gages 
Capacitance Gages 
Indicators 


TEMPERATURE EQUIPMENT 


Servo-indication Systems 
Thermocouples 

Thermocouple Harnesses 
Thermocouple Assemblies 


Thermisters 
COMPONENTS ' 
i 
Position Elements . 
Speed Elements 
. 
Servo Motors ; 
Gyro Motors 1 
Instrument Transformers ' 
Pn 
r For further information on any of the 
complete line of General Electric 
4 oircraft instruments, contoct your 
& 
r neorest G-E Apparatus Soles Office 
; or write Section 586-9A, General 


AG oe 


Electric Company, Schenectady 5,N.Y 


GENERAL @@ ELECTRIC 
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| Portion of Eclipse-Pioneer's synchro calibration and test facility. 





| WHY IT PAYS TO SHOP AT THE BENDIX “SUPERMARKET” 


— NATION’S LARGEST PRODUCER OF SYNCHROS 








SHAFT POSITION-TO-DIGITAL CONVERTERS 


In buying precision syvnchros, 
doesn't it make a lot of sense 
to insist on getting exactly 
what vou want, when vou want 


it ind at minimum cost? 





Best way to be sure vou get 


1 
Eclipse-Pioneer Coded Commutator type shaft position-to- all three is to depend on the 


digital converters are miniature devices for converting Bendix “Supermarket” 
Analog information to Binary Digital form. Designed for 


Digital control systems, data processing equipment, Our mass synchro production facilities... the nation’s largest 
telemetering applications, or computers. Especially suited ... are constantly turning out just about all tvpes of svinc hros 
aaa: . 
© air-borne use imaginable. This means we can offer you immediate delivery of 
Specifications: most synchro types—and minimum cost on all synchro types, 
sain ecad semua aaa even for small quantity orders 
Type output 8 digit gray (Reflected 7 digit Natural Binary You can depend on the quality of Bendi The 
Row me et ee | juali f Bendix svnchros, too. They 
SY RT ETN } part in 256 1 part in 128 will equal... or exceed . . . the accuracy of any other synchros 
Current rating 15 amps. (max.) per digit .01S amps. (max.) per digit made today. Sound reasons why vou'll be ahead to rely on the 


with non-inductive loading with non-inductive loading 
experience and mass-production facilities of Bendix 





Shaft speed Max. continuous input of Mak. continuous input of 
150 revs. per minute 150 revs. per minute 
input torque 0.2 ounce-inch (max 0.4 ounce-inch (max District Offices: Burbank, Calif., Dayton, Ohio, Seattle, Wash 
Diameter of unit 15 16 inch 15 16 inch Export Sales and Service: Bendix international Division, 205 E. 42nd St., New York 17, N. Y 
‘ 








Eclipse-Pioneer 


Teterboro, N. J. 





onmental conditions and their reha 
bihty under normal usage environ 
mental condition 

With such data, an avioni cquip 
nent manufacturer will be able to usc 
ceclerated tests im mcomimg parts im 
pection for production programs to 
determine more quickly whether the 
quahty of the lot mects its require 
micnts 


Inland is no newcomer to qualifica 
The operation was started 
Co. for its 
was made 


thon testing 
onginally by Cook Electric 
then 1949 
in independent division to take on en 
testing for 


own tests, in 


outside com 
panics Inland has 
performing OPL. testing for the Signal 
Corps in addition to its contracts with 
individual companics in the clectronics 


vironmental 
Since 


1952 been 


industry. 
\t present Inland emplovs about 325 


people, about 170 of whom are cngi 
neers and. scientists, imecluding— threc 
Ph.Ds. Last vear the company did 


ibout $1.2 million in testing and cur 
renth i backlog of S3 millon for 
such work. One program, for a mayor 
computer manufacturer, involves mass 
tests on 20,000 diodes, 30,000 resistors 
ind 20,000 transistors 

To handle the millions of measure 
ments and data recording involved in a 
program of this magnitude, Inland em 
plovs automatic recording and data 
reduction techniques which it believes 
ime mandatory for the HELPR_ pro- 
gram it proposes 

If the HELPR program is launched, 
Inland expects to more than double its 
present staff and invest $14-2. million 
test and data reduction facilitics 


has 


inl 


What It Will Cost 
Phe scope of Inland’s Hk-LPR pro- 


gram, and the cost of such service to 
individual subscribers, will depend to 
some degree on the number of com 
pamics participating Vhis, mm turn, 


will depend upon the charge for the 


CIVICC 

In sounding out representatives of 
major avionics Companies, Brown has 
used an annual subscription fee of 


$50,000 as a talking figure. Llowever 
Inland is toving with the idea of basing 
the charge on cach total 
military clectronics business, since the 
value of the HELPR data to a com 
pany bears relationship to its 
military sales 

Aviation Werek asked representatives 


subscriber's 


SOTHIC 


of major avionics 
whether thev belicved their firms would 
be willmg to participate on the basis 
of a $50,000 annual fee. The response 
was unanimously m the affirmative. In 
cach case thé companies are spending 
considerably more than this figure for 
their qualification testing 

In the RE TMA survey, respondents 
asked they would be 


seven COMpPAanies 


were whether 
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willing ft exchange then qualith thon 
test data th ther COLERPDATELG \p 
proximate! michcated a ittines 
i t CV\CTIANEC ( declined na 
+] were undecided 

° 
Legal Question 

llowever be LING ihe IN\EA l ti ile 

mition, legal questions hav been 

rused as to how at) could exchange 
data without msk of bemeg accused of 
restramt of trad Phe reason 1s. that 
disscmination of adverse test result 


" im manufacturer s components 
might be so construed by tl rOVCTN 
mcnet 

RETNIA has) considered — the pos 


LONG pan 
full i d qi lit t t { 
i il ( ) 1] 
heer a eid 
the val t \ 
cl lianuted 
\wiatton Waiks { ith 
1 number of avionics aT nal 
ite that they prefer th oposed In 
land It] | PR P rs in 
Comipanin hing t tun om 
infomation om TIREPR om al ob 
ritin NIr. George B nm, Inland 
lestrig Laborato 40) WW. Oakton 
St.. Norton Gro 11] 








Notes on America's outstanding utility amphibian for 
business flying and charter service operation 





ROYAL GULL SUPER 200 IS THE FASTEST 
LIGHT TWIN AMPHIBIAN FLYING TODAY 





TAKE A “'PORPOISE-FREE" RIDE in the new Royal Gull Super 200. 


The above picture shows the Gull on the step of its husky high-riding, 


long, sleek hull, just prior to a 14 second water take-off. The Super 


200 is powered with 340hp Lycoming engines. 


See the 200 MILE-AN-HOUR Amphibian Today 


TRECKER AIR 


(Formerly Royal Aircraft Corp.) 


6781 WEST NATIONAL AVENUE « 


CRAFT CORP. 


(A Subsidiory of Kearney & Trecker Corp.) 


MILWAUKEE 14, WISCONSIN, U.S.A. 





Aircraft Sales & Brokerage Co. 
Long Beach Municipal Airport, Long Beach, California 


Commodore Air Service 





Gulf Aircraft Sales, inc. 
818 Pioneer American Bidg., Houston, Texas 


Marine Aircraft, Inc. 








At Goiden Gate Bridge, Sausalito, Calif 6401! E. Davidson Ave., Detroit 12, Michigan 
Field Aviation Company Verneli Aircraft 
Municipal Airport, Oshawa, Ontario, Canada Paim Beach County Airport, Florida 
Timmins Aviation Limited, Montreal Airport, Dorval, Province of Quebec. Caneda 
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plane torque ry sc: 






THE NEEDLES NEVER WAVER 
WHEN YOU NEED POWER MOST! 


Watch 
WIDE WIDE WORLO 





It takes top torque at take-off time to get those "Queens 

of the Airways” off the runways! That's when the extra performance 
and reliability of AC Fine Wire Aircraft Spark Plugs are 
appreciated most. The needles of the B.M.E.P. Gauges surge into 
position and stay steady as she goes... there's no hint of 

a fade or a waver! From engine check—to air-borne—to assigned 
altitude, AC Fine Wire Spark Plugs deliver the reliable 


spark so necessary for steady torque—so important for performance! 


AC Aircraft Spark Plugs have been proved in millions of hours of flight 
in military and airline planes. You'll find them best for the planes you fly! 





AIRCRAFT 


AC SPARK PLUG &> THE ELECTRONICS DIVISION OF GENERAL MOTORS 
SPARK PLUGS 


DISTRIBUTED BY: Airwork Corporation: Millville. New Jersey; Miomi Springs. Florida; Newark, New Jersey, Atlonta, Georgia; Alexandria, Virginia; Cleveland, Ohio 
Pacific Airmotive Corporation: Burbonk, California; Seattle, Washington; Oaklond. California; Kansas City, Kansas; Denver, Colorado; Linden, New Jersey , 
Sevthwest Airmotive Company: Dollos, Texas; Kansas City. Kansos; Denver, Colorodo Standerd Aero Engine Lid.: Winnipeg. Monitoba, Vancouver 8 C.; Edmonton, Alberta ' 
Van Dusen Aircraft Supplies, Inc.: Chicago, IMlinois; Minneapolis. Minnesota; Teterboro, New Jersey, East Boston, Massachusetts; Alexandria, Virginia, 
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Expansions, Changes 
In Avionics Industry 


Gencral Electric has formed a new 
Advanced Semiconductor Laborato 
to bridge the gap between basic 
inch and semiconductor product cng) 
cermg.”” ‘The new lab, headed by Dr 


Hl. NE. Sullivan, will be located at Elec 
mics Park, Svracuse. N.Y. GE also 
vill convert its 175.000 sq ft. IN’ pi 

ture tube pliant m= Buffalo, N.Y. t 
imsistor produ tion carly thas 
Other recenth announced EXPANsions 


+} 


id change n othe aviomes ind 


icludc 


© Radiation, Inc., is completing new 
5,000 sq. ft. instrumentation division 
wulding adjacent to Pie Castle AFB 
car Orlando, Fla. New $250,000 addi 
ion brings Company's total plant capac 


tv to 120.000 sq ft 


e Sperry Electronic Tube Division of 
Sperry Rand Corp. will double produc 
tion capacity of ity ]Sanonth-old plant 
t Gamesville, bla. which produces 
nulti-megawatt kivstrons for  muassile 
guidance svstems 


© Gyrex Corp. is name of new Santa 
Monica, Cahf. firm formed to devclop 
ind manufacture gyroscopic, frequency 
ontrol, and other aviomes devices for 
urcraft and missiles Company is 
headed by W. J. Holt, president, former 
lnef research engineer for Vario Manu 
facturing Co. and Wilham A. Barton, 
former director of sales for Genisco, 
Inc. New company’s address: 1654 Lin 


oln Blvd 


© Minneapolis Honeywell has combined 
its former Doclcam and ‘Transistor Di 
isions, the latter recently moved to 
Boston, mto a new Boston Division, 
vith an instruments section and scm 
onductor products section. Sales, ex 
ceutive and engincering offices for the 
instrument section will remaim at 1400 
Soldicrs Field Road, Boston. It's manu 
facturing operations and all of | the 
operations of the Semiconductor Prod 
icts Section arc located at 40 Life St., 
Brighton, Mass 


@ Hallamore Electronics Co., Analicin, 
Calif., has opened a branch at Denver 

supply components to newly opencd 
Glenn L. Martin missile facilitv. Em 
ploviment is expected to reach 500-600 
x ond of this vear 


e Research Instrument Co., Portland, 


Ore. is name of newly formed firm 
vhich will produce precision clectrom 
quipment for laboratory, and produc 
tion as well as computcr-anstrument 
omponcnts. Company ts headed by 
lranklin M. Brown, president of Brown 
| lectro Nicasurement ( orp until thie 
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There’s a Stillman Jy 
j ah 
Pep 


representative near you... 


. with the answers to vour O-ring, rubber- a , 
to-metal bonding and rubber molding si bi 
problems. Ask him about PERMADIZING, . " 







Stillman’s exclusive high-quality rubber-to 
metal bonding process that provides 
precise, flash-free parts of optical smooth- 
ness. Write or call your nearby Stillman 
representative today 
Stillman has the answer 
PERMADIZING 


Stillman Rubber Co. 


5811 Marilyn Ave., Culver City, Calif. 
23525 Lorain Rd., Cleveland 26, Ohio 








Hunting a Plant Site? 


Get the right information 








straight from the horse’s mouth! 


The Jacksonville Committee of One because they know the available loca 
Hundred industrial staff members are tions like the inside of their hats. They 
old hands at this business of being can also save you plently of money 
really helpful to firms looking for plant by keeping your business strictly in 
sites. They can save you untold time confidence. 


JACKSONVILLE 


FLORIDA . . . Where Your Secrets Are Kept! 
The CITY OF JACKSONVILLE, Florida 
Electric and Water Utilities 
Phone, Wire or Write for The Jacksonville Story 
THE COMMITTEE OF ONE HUNDRED 


Jacksonville Chamber of Commerce 604 Hogan Street 


Phone Elgin 3-6161 © Jacksonville, Florida 
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ROCKET POWER PROGRESS REPORT 





Tailoring Molecules for Rockets 


by Dr. David Z. Lippmann 


A member of the Chemistry Department Staff at Reaction 
Votors, Ine.. Dr. Lippmann. specializes in combustion 
processes and theoretical analysts, He received his B.S. and 
Ve. A.in Chemistry at the Uniwersity of Texas and his Ph. D 
in Phystcal Chemistry at the University of California at 


Berkeley. He has been with RMI for three vears 





The practical future of rocket power depends upon a great many 
factors— not the least of which is the solution of the problems facing the 
rocket propellant chemist. The ultimate rocket chemicals— whether nuclear, 
solid, liquid mono- or bi-propellant), hybrid or the new “‘exotic’’ chemicals 

must lie within the limitéd parameters of certain rigid requirements. This 
discussion ‘deals with some of those basic considerations which influence 
the chemist’s search for improved high energy rocket propellants. 


The conventional rocket. motor is a heat engine which converts the 
chemical energy of propellants into heat and the heat into kinetic energy. 
Propellants react in the combustion chamber of the rocket motor, releasing 
heat and forming gaseous products, which expand through a nozzle; the 
expansion converts part of their heat energy into kinetic energy. The 
gases, now moving at high velocity, are exhausted to the rear, and by the 


‘reaction principle they impart a forward force, measured in pounds of 


thrust, to the motor. 


The thrust exerted by a rocket motor is proportional to the exhaust 
velocity of the reaction products. To produce a high exhaust velocity, the 
reaction of the propellants must yield a large quantity of heat per unit 
mass and this heat must be converted into kinetic energy efficiently. 


The heat produced is the difference between the heat of formation of 
the propellants and the heat of formation of the reaction products; so the 
propellants should have large positive heats of formation and give products 
with large negative heats of formation. Because of the requirement for 
large heat of reaction per unit mass (not per mole), only the lightest 
elements are used in propellants. The most desirable elements are hydrogen, 
lithium, beryllium, boron, carbon, nitrogen, oxygen, fluorine, magnesium, 
aluminum and silicon; elements heavier than chlorine are rarely used. 
The heats of formation of propellants are maximized by incorporating high 
energy groups such as —C=C—, >N N= and OO— into the pro- 
pellant molecules. 


The efficiency of conversion of heat into kinetic energy is inversely 
proportional to the mean molecular weight of the reaction products. 
lherefore propellants are designed to give light products, such as He, 
HO and CO. 


These three requirements, i.e., that the propellants have large positive 
heats of formation, that the products of reaction have large negative heats 
of formation, and that the products have low molecular weights, cannot 
all be optimized simultaneously. A good propellant must have an optimum 
balance among them. In addition, a propellant should have other desirable 
properties, such as stability and high density. 


The chemistry laboratories at RMI, in support of the applied research, 
development and production of advanced rocket power systems, are staffed 
with a team of specialists, highly qualified in many phases of chemistry 
and chemical engineering. This team is constantly working toward the 
achievement of this optimum balance of properties in their search for 
advanced rocket propellants. The well-rounded program of research, 
analysis and evaluation which contributes to this goal includes such typical 
activities as mathematical analysis, theoretical chemistry, propellant for- 
mulation, combustion chemistry, organic and inorganic synthesis, physical 
properties and analysis, with special sections devoted to solid and liquid 
propellant research. 





4870 


Power for Progress 


If vou desire one or more reprints of Dr. 
Lippmann’s article, or would like to receive ad- 
ditional information about RMI, write to our 
Information Services Coordinator, Reaction 


Motors, Inc., 14 Ford Road, Denville, New Jersey. 





110 


recent sale of that fiom. New company’s 
iddre SS PO Box IOS 


@ Norden-Ketay has leased new 31,000 
sq. ft. tacihty to expand capacity of its 
Precision Componcnts Division, Com 


mack, L. b, N.Y. to $5,000 sq. ft 
Litton Buys Chromatic 


Television Facilities 


Beverly Hills, Calit.—Litton Indus 
tries has acquired the expermmental and 
devclopmental facilities of Chromatic 


Pelevision Laboratories, Ine homers 
ville. Caht.. together with a license 
to appl Chromatics Lawrence color 
television tube to military and indus 
trial tIsecs 


Chromatic is a subsidiary of Para 
mount Pictures Corp 

According to Litton President Charles 
B. Phomton, the Lawrence tube: at 
fords advantages ino sclective color tra 
dar displays 
ely Aw Urafiic control, automatic 
presentation of the landing planes im 
onc color, planes taking off ina. sex 


ond color, and planes within a given 
distance in a third color, on the dis 
plas pancl IS TOW possible 

e ldentification of hostile aircraft ts 
greath simplified. Enemy planes may 


be displaved in one color and fricndh 
planes in another color on the radar 


screcn Also, planes may be indicated 
by different colors according to. size, 
such as displaving bombers m a color 


distinct from fighters 
@ Analysis from the air of ground op 
critions can be facilitated by the iden 
tification of moving objects in on 
color, stationary objects im another 

Dr. Ernest O. Lawrence, developer 


of the tube, Dr. Edward \Mic\Millan, 


ind Dr. Luis Alvarez, inventor of 
cround control ipproach, will become 
onsultants to Litton as well as main 


tuning this status with Chromatic 
Chromatic is) continuing m= New 

York with its work on) simplified ci 

cuitry and on other projects for the 


Air Force. 


Marconi Displays 

T . . Me 
New Direction Finder 
London—Nlarconi’s Wireless ‘Tcle- 
guiph Company, Ltd., displaved a new 
automatic. direction finder here this 
week 

Ihe new gear—Tvpe AD 712—has 
been developed to meet the require 
ments of the most modern types of 
high-speed transport aircraft It 1s 
particularly suitabic for pilot operation 
ind provides facilities for automatic 
direction. finding, range reception ind 
consol reception 

Simpheits ot operation is the out- 
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standing feature of the ¢ jupment 
\ oumgue automatic cryvstal-controlled 
ining mechanism cnsures that recener 
frequency is accurate to) withm 30 
voles per sccond under all) normal 
nitions Frequency selection as. ct 


of 0.5 KC S) over a 
415 KC/S and 490-1799.5 


fected im 
ngc of 100 

KC S 
Another 


loop 
( 


ste ps 


feature as the fixed 
compact 


UITTIC LIC 
icrial contamed ino a 
csin-filled fibre icrody- 
nanuc form, the company claims, spe- 
ically designed for mounting outside 
the aircraft skin’ to virtually 


mstallation 


glass casing of 


provide 


ic-frec 


Navy Contracts 
Pollowme is a list of unclassified con 


tracts of S25,000 and over as 


by Navy Contracting Offices 


T¢ ir ised 


AVIATION SUPPLY OFFICE, 700 Robbins 
Lie Vhiladelphia 11. Pa 


the Cleveland Prueumatic Teel Ca., os | 
t 7eth st... Cleveland (Mii trut as 
s 17) se 2) os » Sen ee orale) 
Deuglas Aireraft Co Tne nee 
k Tikva sr " NTeor i ! 
1) spares ge } On \ ; 
ious. 37 i 
Deuglas Aireraft Co. Loe moe in 
rk Blvd... Santa Monica, a » 
Rel) spures ‘ 110-127 \ 
Bakelite Co... 1) t Union Car e 4 
' Kast ilnel | New \ ; ., \ 
Vin Kesit (Ik L x 1-57) ut 
56.421 
Weber Aircraft Corp., S20 Ontari ~t 
inbank ilit i rest «& hicaninie ‘ \ 
‘ik I ‘ 4-57) irious, B25 ; 
Shawinigan Kesins Corp., 644 M int 
\\ve = nia tie Miats- vi Ik I 
ee | i. 4 ' Ibs. 240 ‘ 
ul Ten Bosch, Ine. SO) Wheels \ 
Pieasant ' ee " fliers & nt 
Po-TE'TS-38 mr-57) rious, S45.500 
Hamilton Standard Div.. tonited \ 
or Windser Locks, Conn.. sers s & 
S32a055 I’ 7) trieus, F260 000 
Aeronautical Di Mirnmecpelis-llomes we 
Regulater ¢ how Ridgway id. Mine 
Mint ns ent wiew avg" 
0-434 N 6/1/52). various. £28.454 
Douglas Aireraft €eo.. Ine., ’ (hoean 
ark | ad... Sant Moet " alif., part 
RSD spares 2120-1266 
Eeclipse-Pioneer Div... Bendin Aviation 
Corp., Tet \ ] i plitiers 9 Psa Pw 


mers rs eo | &X 6/1/56), var is, 


Hamilton 


Wateh Ce. Laneaster Pa., 
nomieters MIR S6-7 1-TeSMC-6) 36 
726 
Tastor, Lowenstein A Co., ' N io - 
= M ‘ Via t Ik \3e- 
’ at ws, S45 N27 
The Wolfe & Mann Mfg. Ce. 28th & 
Sisson St Tialt ore 11 Mal hatter 
N23. 24n8 so 8 5 ) 6 ea, $106,268 
Cleveland Pueumatic Teel Co., TS) Kast 
tl st t'leve ariel ‘) ill eu x 
ow issvs (28 l au x lie 
oS ts 11 ‘ ) : is, SNS.AN7 
General kleectrie Co enn Center Vlaza 
I ilaacle hia 2 Ia starters & immatures 
3 2 20 P 6 ST), earious, S41,.NN4 
Lticn Div... Bendix Aviation Corp., Utica 
Pee sturters (SS3/2118-178 53), 189 ea 
$245,511 
Dougtas Aireraft Ce... Ine., 000) Ocean 
Park Bivd Santa Monica. Calit Viinder 
alve as - ;s ZTLO-1L258 Sa) arte 
S24 .081 
Hamilton Standard Div... tl mitted A 
. ’ Windsor Lawck Conn ~er es & 
material te prrespred te irrels (MIU hice. | 
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Slated for one of the 


developed. 


performance. 


Weighing but 2.75 pounds over-all, 


including integral mounting bracket 
and three 72 inch electrical leads. and 
operating on a differential of six 
pounds per square inch, the pump ts 
driven by a 400-cycle alternating cur- 
rent split-phase electric motor, the lack 
no danger trom 


of brushes assuring 


urcing 


The unit was needed in the new 
supersonic tighter to scavenge the con- 
siderable amount of residual fuel that 


remained trapped in the tanks 
At the 


turbine and 


consume fuel it obviously was expedi 


voracious rate that modern 


afterburner combinations 
ent to take advantage of every possible 
gallon aboard—and the Whittaker 


pump does the trick 


To see the little job in test is star- 
thing for it seems to leak fuel every- 
where as well as from the half-inch 
outlet port. Ordinarily all electrical 
parts in a submerged pump are 
sealed off to keep them dry. In this 
case, however, fuel is deliberately 





pumped through the motor and gear 
train for cooling and it escapes 
through clearances provided for this 
purpose. 

When you realize the pump operates 
leak makes 
In fact the fuel escaping 


submerged in fuel. that 
no difference 
through such openings merely adds to 
the pump’s capability, although it is not 
toted up in the formal performance 
that cites 4.5 
minute on a design that was originally 


attainment gallons per 


eApected to deliver only 3.4 g.p.m 
The pump, small and compact as it 
is, has a terrific amount of suction. At 


a rotor speed of 900 r.p.m.— and au mo 





Air Force's 





Valve Talk 


FOR WM. R. WHITTAKER CO., LTD. 
BY MARVIN MILES 


A Whittaker pump about the size of a pound of butter is prov- 
ing to be the best little fuel scavenger in the air world today. 


newest and hottest jet 


fighters, the motor-operated, Ratio Flo unit is compacted into 
an extremely small envelope and boasts the highest volumetric 
efficiency in displacement per revolution of any pump ever 


Whittaker undertook the job some six months ago — pointing 
for asmall, positive displacement pump of exceptional reliability 
to operate completely submerged in fuel — and the first units not 
only fitted together perfectly, parts and motor, but they devel- 
oped a pumping output thirty 


percent above the guaranteed 








it sucks the 


residual fuel from one tank directly 


tor speed of 11.500 r.p.m 


into the tank in which the pump itself 
is installed, 
li- 


cator system turns the unit on aute- 


A sensing device or low-level i 





matically after a certain portion of 
the aireraft’s total fuel has been 
consumed and thereafter it runs 
constantly. When this Ratio Flo unit 
is not 


dragging fuel, it pumps air 






without a cough, for it is capable of 


dry operation. 


Each fighter for which the pump was 
designed will use two units, but its use 
certainly ts not confined to the aircraft 
in question or the specific use described 
above. The Whittaker unit can be used 
anywhere it ts found necessary to sca 
enge trapped fuel. And the installation 


is simple. Just bolt it in place. connect 
the fuel lines and the electrical supply 


and the pump does the rest 


The Southern (¢ ablifornia Valve and 
pump manufacturer is enthusiastic 
about this newest development of its 


pump design group and rightly so, for 
the industry —in the jet era especially 
small 


unit that can be dunked i 


has needed such a hghtweight 
fuel, utilized 
without strain, and depended upon for 


high efficiency and infallible action. 


Phe pump is now in production to 
give the fighters for which it was de- 
signed the last ounce of fuel avail- 
able and thus the last ounce of sinew 
possible. But it is in production also 
for any similar requirement or in- 
stalls 
¢ from flaming out while there is 





on where it can keep an en- 





still thirst-quenching fuel remaining 


ard. 
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Reliable harnessed horsepower 


Aircraft ignition has always been known as a delicate 
and sensitive system. All components require specific tests 
and attention to meet the demands of today’s high 


altitude and varying atmospheric conditions. 


Rigid specifications are followed by factory trained 





technicians who also subject the components and system 
as a whole to all known performance tests to provide 


efficient and reliable service. 


HARNESS your aircraft HORSEPOWER witha 
DALLAS AIRMOTIVE overhauled ignition system — 
also specialists in carburetors and engines. 


CONTINENTAL LYCOMING PRATT & WHITNEY WRIGHT 












Home of Reliable Engines AIRMOTIVE - F ; 


<a 


antes Ss 






New York Office 
1219 Marine Terminal Building w 
Member National Business Armvaft Awaration La Guardia Station — Flushing, NY 
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Pesco Products Div. Dore-Warne ( 
ive N Miles Hid Diecdford. toh loomed 
dhiaphrag filter iSSVs ‘ lis ; ’ 

ous, $171,714 

Cagleco Sports Wear § North bre 
ew St I OF) Box 282. Cape Gira ‘ 
Mo aviator ackets (IFE gRG-24e ) 
Various , 
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Holley Carburetor Co 11 
Mile Red., Van Dyke, Mich 
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Bendix Products Div. Pendix A itien 
ry 10] Lenmdin [1 Seuth Bend 20. In 
liaphs ¢(385/2116-198 N 2/53) arious 

$79,024 
B & HO tustrument Co. Ine iv” W 
Viekery Ltlvd Fort Worth. Texas. testers 
kits probe, heater assvs. «3s 2117-12 »2) 
iriou £1,078 148 
Champion Spark Plug Co.. 800 Upton Ave 
Toledo 1. Ohio, spark plugs «MIPR Hus 
W2A-1194 A ) arious, S55 188 
f:eneral Textile Mills Ime. 15 Seventh 
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MeDonnell “Aireraft Corp., Lox S16, St 
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\ 6/3/13), various, $25,509 


Elastic Stop Nut Corp. of America, 2350 
Dauxhall Road, Union. N. J ~helf-locking 
nuts «IFT 3s 91-57). various, $45,229 


Pioneer Central Div. of Dendix Aviation 
Corp., Davenport, low transmitters 


2120-709 X 6/8/52). 1458 ea, $31.7 


(383 
33 


Northeastern Engineering, Ine., 25 South 


Bedford St Manchester, N. Hi radar test 
sets (MIP RS5-604-6-1l7e-3278) 411 ea, 
S514.840 

United States Gauge Div., \merican Ma- 
chine and Metals, Im Clymer Ave., Sellers- 
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Helicopter Moves Drill Rigs 


Sikorsky $-55 helicopter is being used by 


rigs from location to location in 


Australasian 


otherwise 


Co. to 


areas of Papua 


Petroleum move 


New 


drilling 


maccessible Guinea 


Helicopter operations are planned from a base near the Aworra River, involving a jump 


of about 11 mi. to the drilling location 


by U 
1956, p. 27 


Type 50 rigs, made by National Supply Co 
are sectionalized so that loads do not exceed 4,000 Tb. 


Extensive use of rotary wing aircraft 


S. oil companies operating in the Gulf area, as detailed in Aviation Week, Dec. 31, 
, are proving a boon to the helicopter industry. 
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Bendix Products Div Bendix Aviation 
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Po6/1/57, SS3/21T1TR-214/53) 450 eu, $241,502 

Ureeze Corporations, tne. TH Liberty 
\ve Union, N } Maintenanes parts for 
winch assys., (385/2150-428 54) arieus 
Sand 

Onys. Oils A Kesins, Ine. 12 tread St 
New York 4, N. Y¥., resin CLF ES 388-891-57) 


various, $31,306 
Rlectrical Engineering & Mig. Corp., 1612 
West Jefferson Bivd., Los Angels 16 


Calit 
9140-269-264 5), Various, $4 





motors C384 
538. 


Northwestern Eleetrie Co... 1750) Nort 


Springtield Ave Chicago 47 il power 
unites CIF E-385-492-57), 100 ea, $127,700 
Weston Hydraulics, Ltd... lovls Lurbank 
iva... No. Hollywood, Calif., valve assyvs 
(383/2150-275/54), various, $25,755 
HMydro-Aire Ine., 3000 Winona Ave sur 
bank, Calif dise assys. (385 2150-5055 N 


4/1/55), various, 


$33,227 


‘ 
Army Contracts 
bollowmg aw a list of unchas 
tracts of S25,000 and over 
by Army Contracting Offices 


hed con- 


i released 


KEDSTONE 
t nited 


ARSENAL, Hunts. ible Ala 
States Kubber Co 14% Lae St 
Atlanta, (ia ten ‘ Is pe 
le, multi-conductor msistis f 60 cor 
#1 AWG t} atex nes 
von braid with stee enter rie 
W temperature lia ‘ ‘ perectie jacket 
minimum 9) 1 ‘ ording t specifles 


MIL-(°-13777 and NET) 566, 2000 ft 


tion 


engths on reels, loons ‘ eturnable 
hh Sea, (Purchase jues Mic- legos ) 
$34.76 

ttica Div., Bendix Aviation Corp., | i 
N y item 1 mitainer ch pressure 
IYRESS-1U fibre glass air ofthe assemely 
weording to drawings GM onl dated ‘ 
Apr 56, GM-S70628 dated 2 Jul 56 and Ben 
dix drawing 2F leks en container 
high pressure, 19k t° tibre glass air bet 
the assembly. according +t drawings (iM 
8940054 dated 28 Apr SA, (iM THHL25 dated 

July 56 and Bendix drawing al ok 
ea, environmental barrier fabrication of 
ano oenvironmental barrier as per drawing 
({M-8940054 paragraph 13 and Bendix Utica 
model specification U-84 The barrier mm 
solved under this item will be applied 
the assemblies covered bey tenis and 
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C-130 pilots have NESA® windshields 


~ 


for vood visibility 


g 


Lockheed’s C-130 Hercules is the Air Force’s 
first turbo-prop transport. [tis built to: tly 
higher and faster er lower and slower (and 
more economically) than any existing mulitars 
transport, The cargo compartinent is much 
larger than a standard railroad fresehe car. It 
will carry about 20 tons of cargo, 

This is truly a workhorse airplane—and it 
must be ready to tly in all sorts of weather, 
NESA Flexseal electrically heated wind- 
shields were selected to protect thre pilot 
agarmst the hazards of icing and fogging. Voler- 
ances are so close that windshields are directly 
interne hare able between different fuselages. 

Our Technical Representative will be glad 
to discuss difheult aireraft: glazing problems 
with vou. Just write to Pittsburgh Plate Glass 
Company, Room 7134, 632) Fort Duquesne 


Boulevard, Pittsburgh 22, Pa. 







PivirsSsevu tee 











PAINTS + GLASS + CHEMICALS 





PLATS. 
IN CANADA: CANADIAN PITTSBURGH 


This is NES 3 NESAisa transparent, cle trically con- 


ductive coating apphed to hot glass as it comes from the 


furnace. Electrical ener 


uv us delivered to the NESA surface 


by fired-on bus bars located on opposite edges of the glass. 


A laminate with NES A usually contains a sealed-in tempera- 


ture scnsing clement to present overheating of the interlayer 
material, 
Sufhorent voltae isapplred be tween 





the bus bars to provide heat dissipa- 
tion toa typical NESA windslneld of 
about 2100 BEU hr sq. tt.. usually 


if 


nough to melt ice and prevent 


nye cara. 








ae 3 Be 


BRUSHES + PLASTICS 





+ FIBER GLASS 








COMPANY 


INDUSTRIES LIMITED 








» aecesihes tan: 








Booee 


Mee Sen 





Se ee es 


lrawing GM (OH2S dated Ju ‘ rel 


JC) GeseaTy. SHVnie 


Hathaway Instrument Div... Phan ! 
iteh Co. 1515 Seuth Clarkson St. Denver 
1" C*oole ten ! s bevarrcagel masta n 
tvpe Sloc With type ODA ‘ mritimur 


drive re rd macazine l volt. 60 





Le | ind 1.0 second vith automati t t 
nterval selection type VSA-25¢° viewing 
reen, Scanning tv pre omplete WIth mreotor 
and control and type TSA-25C trace identi- 
lier, 2 ew, structure maxznet. type ON 
element § ea. galvanometer, type OV Cat 
SCAGLZSGIS ; ea galvanometer type OV 
(at.. BCASGl28SG9, 19 ea, galvanometer, type 
OV Cat SASH 10 7 «a magazine 
record continuous driving type ODA-25C 
for llo volt, 6} evele (spares). 2 ea, adaptor 
for 10° wide chart paper in the type ODA- 
> record magazine (no charge) 4 ea, Clu 
chase request ME-16%0-57), $27,342 


USAF Contracts 
Following ts a list of unclassified con 


tracts for $25,000 and over, as released 


bv Air Force Contracting Offices 


AR KONAUTICAL CHART A Information 
Center, Air Photographic & Charting Serv- 
ice (Mats), USAR Second A&A Arsenal, St 
Louis 18, Mo 





Rastman Kodak Co $3 State St Roch 
ester N y film, photograph (IF 
H-10N). 36 7 . ’ x we 6 rolls 
$0”% x 320°. G00 sheets A" » “ 18200 sheets 
x 17 SS00 sheets 24% x i 'T50 sheets 
x 4 street ” 10”, net to ex 
13 ’ ‘ 


AIK PORCH. SPECIAL WEAPONS Center, 
Nir Research and Development Command 
Kirtland Air Porce Base, No Mex 


4. 8. Brown EF. fF. Olds Mlumbing & Heat 
n Corp ! (>) Thon ss 5 Stat nm ¢ 4 
juerdl N Mex ! n iporat 
cooling and nechar ‘ \ t n IF I 
20-601 ) : ine 


HEADQUARTERS, AIK FORCE Missile 
Test Center, Air Kesearch and Deselopment 
Command, Patrick Air Force Base, Fla 

Milgo Electronic Corp... TOUl NO W ith 
Ave Miami 47, Fla., additional «cuipment 
CPR 57-1027), job. 34 

Westvaco Chior-Atkali Division, Food 
Machinery & Chemical Corp... South Charles 
ton >, West Va rocket propellant, 7500 
NL742573-85 CPR O8B-TTI-LIP-57-31820) 


’anoe Lb, $44.76 





Calumet Coach Co... 11575 S. Wabash 
Ave., Chicago 28, TL. truck, 5001-NLSS550 
5, 7 ea, (PR V-5S0A-57-50005), S62, 0 

Mitchell Camera Corp., 666 West Harvard 
St Glendale 4, Calif... addition of items to 
eontract, €PR 7-1068), job, So8.969 


MEMPHIS ATK DEPOT, Mallors Air Foree 
Station, 3300 Jackson Ave... Memphis 2, 





Tenn 

The ©. M. Edwards Co., Ine., Plum & So 
lar Sts. Syra "ee ae spare parts, CREP 
40-G804-57-507) "10 ea, $25.83 


HEADQUARTERS AMC, Wright-Datterson 
Air Force Base, Ohio 
Inland Testing Laboratories, 1457 Diver- 
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We'd like to send you 
more information, in 
complete confidence 


Complete the coupon 


for a quick reply. 




















Why Do Ambitious 
Engineers Like General Mills ? 


Let be realistic The answer real technical competence Join in the excitement at 
n the pany y work nd t opportunity for 
yourself! General Mills where im 
Our people stert- with good » "ye be portant things can happen 
pany benefit t ece they ove fror fo you in any of these 
company t mpany t mprove the arve to find 
more hallenging opportunitie We recognize ability fields 
make promotior and salary adjustment ac rdingly And 
with new projects being started alr t weekly, promotor MISSILES 
come rapidly APPLIED MECHANICS 
Bue cae-nente. ike sania ‘ — F GEOPHYSICS 
. UNDERWATER ORDNANCE 
FINANCIAL SECURITY they know they work ELECTRONIC COUNTERMEAS- 
or one of the nation arges! and most diversified URES 
companies, paying dividends without reductior nce DIGITAL & ANALOG COMPU.- 
1929 TORS 
TUITION REIMBURSEMENT many of them take py sg tg 
advanced degrees at the University of Minnesota SOLID STATE PHYSICS 
under our tuition reimbursement plan MICROWAVES & ANTENNAS 
INFRARED SYSTEMS 
FRIENDLY ATMOSPHERE they work witt r INERTIAL SYSTEMS 
genial people who share the same interests as they SYSTEMS ANALYSIS & DESIGN 
LOWER COST OF LIVING their dollars buy more mrp pee genre 
they. can seve more—enicy things not asia BALLOON SYSTEMS 
before ' INDUSTRIAL AUTOMATION 
UPPER ATMOSPHERE RE- 
DELIGHTFUL RESIDENCES many of then ve SEARCH 
mn dream homes mn resort-like etting only FINE PARTICLE TECHNOLOGY 
minutes from work SURFACE CHEMISTRY 
OPTICS 
— FOR FUN they relax and enjoy themselve MECHANICAL DESIGN 
pepe meh Aig ie hea ade yb atl Bl AIRBORNE EARLY WARNING 
inds of activity ve land of 10,000 lake RADAR SYSTEMS 
We'd like you to investigate YOUR FUTURE with Genera INFORMATION THEORY 
Mills. Talk it over with your wife. We think she ke ELECTRONIC EQUIPMENT DE 
it here too. Minneapolis is a wonderful town in which ¢ SIGN AND MINIATURIZA- 
raise a family—while you do big things in the field you TION 
like best 


GOVERNMENT SPECIFICATION TUBING IN STOCK... 


4130 GRADE 
eAMS- 6371 = * AN-T-69 © AMS - 6372 © MIL-T-5066 
© MILT-6736  *AN-WW-T8500 «Mill -T-6735 ° AN-WW-T1846 















PETER D. BURGESS, Personne! Director—C 
Mechanical Division General Mills 

1620 Central Avenue Northeast 
Minneopolis 13, Minnesota 


Nome 
Address 
City Stote 


College aiie weil Degree Yeor 





4135 GRADE 1025 GRADE 









- DETROIT, MICHIGAN 
LOS ANGELES, CALIFORNIA — 
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CALIFORNIA TECHNICAL INDUSTRIES 
BELMONT 6, CALIFORNIA 


Formerly Color Television Incorporoted 








*DOT a “LD, 


THREE-AXIS 


ST> PRIGHT SIMULATOR 


Providing a flight table which converts these vector analogs 
can be continuously oriented in into a position corresponding to 
space with respect to three mut- the defined space vector. 

vally-perpendicular reference 


By thus reproducing th ndi- 
oxes, the CTI Dynamic Flight hd P o ° come 
; tions of an actual high-perfor- 
Simulator can be programmed : oS oe 
‘ mance aircraftor missile in flight, 
directly from the output of a 3 ee 
: the unit expands the capabilities 
computer. Operating smoothly 

of any laboratory. 


with no gearing, the instrument 


accepts independent voltage Write for brochwre 
signals in each of the 3 axes and 














TROUBLE- 
SHOOTER’S 
FRIEND * 





Wires can be removed or replaced 
one-handed, without removing DOT 
Wire harness band. Spring tension Available with swivel, rivet, smap-fastener 
prevents accidental opening. Resil- 97 snap-on clip mountings 

ient, moisture - proof lining insulates 

wires, cushions them against chafing, ADNOCK 
Lining will not pull loose. Made in San Leandro 
seven standard sizes from 3g” California 
diameter to 2”, 





Subsidiary of UNITED -CARR FASTENER CORP, 





sey Parkway Chicago, Til to continue 


conducting non-research and development 
pre-production tests on quartz crystal units, 
(PR 10749), $29T704 

Flight Enterprises, Inc... Taloa Overhaul, 
Bradley Field, Windsor Locks, Conn., drop- 
in ind cycle maintenance (*-1ISA Air- 
eraft, (Pr Sdb-554214-1 and SbB-554216-1), 
$1L4Ag8052 

University of North Carolina, Chapel Hill 
: e additional operations analysis 


standby services CHR Seta, 25000 





University of Pennsylvania, S100 Walnut 
St.. Philadelphia 4, Va perations analysis 
stand-by project, CPR 564450), 825000 

The Tumpane Co., Ine., USAFDIEER Stor- 
rt Site 1, Offutt Air Force Phase omaha 
Nebr services maintenance and operation 
of machine tool storage ite 1. Omaha, Ne- 
mraska, CPR 675202 and 869856), 31624450 

The Tumpane Co., Ine... USAPDIELR Stor 
age Site 1, Offutt Air Force Base, Omaha 
Nebraska, services maintenance and op 
ration of War reserve machine tool storage 
Site ] Omaha Nebraska PR BAYT) 
SSO 0685 


University of Denver, Thonver esearch 


Institute, University Park, Denver 10, Co 
yperations analysis  stamedley unit (PR 
HUGS). 25.000 


University of North Carolina, Post Or 


Box 720, Chapel Hill cure operations 
inalvsis standby unit CPR G89NTA), $25 000 

Aerode x, Ine Internation Airport 
Branch, P.O. Box 123. Miami, Fla 
haul of R-2800 aircraft engines, CPR SA- 
6O1-44-1, SA-560126-1, SA-5680129-1), S702,- 
Si 

Dallas Airmotive Ine., 6114 Forest Load 
Dallas Texas maintenia ‘ everha 
O-455-17 type sireraft oof hes (PR SA- 

ouT-1). $27.39 

Northwestern Aeronautical Co. Hlolman 
Field, St. Paul, Minn repair f R-1820 
aircraft engine mponents PR MA- 
540947). 42.500 

Latley and Love Ine., 565 Fifth Ave... New 

f mn k and 


Tarn, 2. 2 production 
white motion picture (PR-GBUS4EZ) 2°74 446 


Vinnell Co., Ine., 1145 Westminister Ave 


Alhambra, Calif maintenance ind pera- 
tion of SAGE powerhouse equipment ind 
related distribution systems r iding ecu 

tedial services for the ombined direction- 
eonte and combat entel (PE GHUSuT) 


spon oe 


Phileo Corp., 22nd and Lehi Ave Phila- 


delphia, Va. ¢€32). maintenatr and pera- 
tion of AC&W sites within the eastern and 
Western air defense forces (PR 6HUS 
HHUST HHUNNRTS BEURTS and G6GUST1) $1,- 
werd 

Polaris Pictures Ine., 5850 West Third 
St... Los Angeles 3 Calif production of 
motion picture project LY222 (PR 869s), 
S36 ane 


Ss. Air Foree, Randolph Air Force Base, 
Tex 

Texas A. & MM. Kesearch Foundati 
Room 30%, System Administration Pldg., 
Collexe Station Tex services and ma- 


3510th COMBAT CREW TRAINING WING, 
u 





terials necessary to perform tabulating and 
statistical service (IFES 41-606-57-30), $30,- 
624. 


Scottish Aviation Twin 
Pioneer Sold to KLM 


London—Three Scottish Aviation 
twin pioncers were ordered by KLM 
Rovat Dutch Airlines for its New 
Guinea subsidiarv. Order imcluded 
spare parts valued at $644,000. 

A ‘Iwi Pioncer is scheduled to tour 
the United States, Canada, Central and 
South America. ‘The 16-passenger, twin 
cngined aircraft is capable of 100 vard 
landings and takeoffs. The flight will 
be made bv wav of Iccland, Greenland 
and Newfoundland. 
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2708 Wl a SC NN a 8 CNB OTN ils 6B we 


FOF sees NES A Nt OLD OCT ce Meme 


WHO'S WHERE 





Contimucd trom page 235 
l 


oa 


Changes 


R. KE. Whiffen, plant manager, Bondi 
Products Divisione Missiles, Bendix Aviation 
Corp., South Bend, Ind Also: J. P. Field, 
lity manager Baga 


Robert W. Wolfe, general sales manages 
id Vhurman O. Ruettinger, clicf engin 
New Process Gear Corp., Svra . 
Francis J. Wiegand, cnginceermg adinm 
itor, Winght Acronantical Division, Cur 
Wright Corp... Wood- Ridge, No J. Als 
George A. Daum, manager commercial sal 
sion of Wright) \cronautical 
Douglas B. Nickerson, clicf 


Hivdro-Air In Burbank. Calif 
Fred R. Willard, manager-clectrical and 
tromecs research laboratory, and Jerry A 
Jones, manager-chemical and metallurgical 
earch laboratory, Georgia division, Loch 


d Aucraft ‘Corp., Marietta, Ga 

James W. Lee, traffic manager, Pratt A 
Whitney Aircraft—Florida operations, West 
Pahn Be ich Fla 

J. L. Norton, chicf mechanical cnginect 
Bristol Nucraft Limited. Bristol, Fugland 


John F. Campbell, director of operation 


Consohdated Diesel Flectne Corp. Stam 
ford, Conn 
Vincent F. Volpe, supervisor-propulsion 


search section, Armour Research Founda 
n, Hlinois Institute of Technology, Cli 
io, Ill 

Cyrus J. Underwood, manager-field cng 
cring, Radiation, Inc., Melbourne, Fla 
Paul 8. Dove, manager-Washington off 
Ven B. DuNont Laboratories, In Clif 
b.°N. | 

Rav Cantwell, technical sales representa 


Washington, D.C Revere Corpora 


m of America, Wallingford, Conn 


Dr. James EF. Shepherd, manager, new 
formed Electrom 1 ube Division Sp mr 
Grroscope Co., division Sperry Rand ¢ 


Great Neck, N. ¥ 

Dr. Kenneth W. Newman, chicf pro 

gmeer, Turco Products, Inc., Los An 
Calif 

\. I. Fenwick, public relations manager 
Acro Engine Division, Rolls Rov Tumited 
Derby, England 

David Dibner, military products cng 
ng manager, Omaton Division. Burndy 
Corp., Norwalk, Conn 

J. Mi. Nicholson, clicf test pilot Ih 
le Havilland Engme Co. Ltd, Hartford 
shire, England 

Charles W. Robinson, production man 
ier, and George P. Bullard, factory man 
Kaman Aucratt Corp... Bloomfield 


Conn 

V. L. Gaston, manager-Super 1S sales 
ind Steve Howbert, manager-Bonanza sales 
ommercial sal department. Beech Au 
raft Corp.. Wichita, Kan 

Leonard K. Schwartz, director of market 
ng (commercial sales, milttarv. sales, and 
parts and ser . Lockheed Aircraft Corp 
Burbank, Calif 

R. V. Browne to head A. V. Roc’s new 
vcapons Research Establishment, Salisbury 
South Australia 

John Shorkey, application engineer for 
new Seattle, Washington district office. 
Vickers, Inc., Detroit. Mich 
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FAMILIAR 









BRIGHT 
NEW BEAT! 


One company after another plays “Your Future With Us’, hoping 
to make a hit. The reason is obvious: today there are more open- 
ings at all levels for engineers and skilled technicians than there 
are qualified men to pick up the pay checks. 


We play the tune, too, but we like to think ours has a new 
twist, a bright new beat. Since Sikorsky is a young company in a 
new and different field, our fresh approach comes naturally. Even 
though we pioneered the modern helicopter, our baby has had 
less than two decades to prove its unique capabilities. 


While making no attempt to deny our youth, neither do 
we attempt to reject the plaudits earned in these few short years. 
Helicopters are acclaimed everywhere as the world’s most versa- 
tile aircraft. We look to you to help Sikorsky helicopters become 
the world’s most versatile means of transportation. And we offer 
you the kind of career that naturally follows such a challenging 
assignment. 


Getting acquainted, of course, is a give-and-take propo- 
sition. You can start the ball rolling with a resume to Mr. Richard 
Auten at our Bridgeport Personnel Department. 


£., 


+ 
> 





UNITED AIRCRAFT CORPORATION 


SIKORSKY AIRCRAFT 


BRIDGEPORT-STRATFORD, CONNECTICUT 
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EMPLOYMENT OPPORTUNITIES 





| 


The Missile and Ordnance Systems Department of 
General Electric, prime contractor for the ICBM and 

’ oe bia by IRBM nose cones, now has an excellent position avail- 
I LIGH I able on its staff for a Mechanical Standards Engineer 
ah Oa T AEN ‘ ADVISORY with proven analytical ability capable of working effec- 
EV ALU A I I¢ IN tively with different individuals and groups. 


SPECI Al IST Position Responsibilities: Develop departmental me- 
a. ABLARSEL LEVEL chanical components standards; participate in company, 
industry, professional society, and government standards 


Starting Salary to work. Advise all elements of the department regarding 


$10,000 POSITION mechanical engineering standards. 


Position Requirements: At least five years’ experience 


Engineer-- AE, ME 


If you are ready for a big step in mechanical engineering standards at professional 
forward in your career, the pro- level, or at least eight years’ mechanical engineering 
gressive program at this leading FOR design and manufacturing engineering experience, at 
company may well be the oppor- least two years of which were concerned with machine 


tunity you have been looking for. ° 
parts and components rather than with systems and 


We are currently engaged in the “te 
development or lend ns nto MECHANICAL peatacts. : 
jet engines for both military and Salary and benefits are liberal, and the facilities and 
commercial use. equipment are excellent. We hold prime contracts of a 
long-term nature with all of the armed services. Our 
Manager of Engineering Administration will review 
your resume and, if your qualifications are appropriate, 
invite you to visit our Philadelphia location at our ex- 
pense for a personal interview. If you prefer, you need 
not reveal your present employer. 


The Flight Evaluation Specialist 


sought for this program needs a 
high degree of experience: 


STANDARDS 


...5 years with an airframe com- 

pany, plus 2 years with an en- 

gine company | 
. . . BS or MS (Masters Degree 
preferred) 


ENGINEER 


Please send resume in confidence to: 
: Mr. John Watt, Technical Recruiting, Room 570-2 
The Man Selected Will: 
. evaluate performance of air MISSILE & ORDNANCE SYSTEMS DEPARTMENT 


craft and aircraft engine com- 
bination GENERAL @@ ELECTRIC 


. .. provide performance informa- 
tion on present and future air- 
craft and air weapon systems : 

: 


| 
Lad 


3198 CuestNuT Street, Puiraveruia 4, Pa. 





... keep abreast of latest meth- 
ods of estimating performance of 


aircraft and missiles 
. . . develop new methods of 
estimation 


. review and pass judgment on 
all data received concerning air- for 
craft and missile performance 


LOCATION: Airplanes - Helicopters - Missiles 


An attractive suburban commu- 
nity minutes away from one of 
the larger Midwestern cities. 





We have a variety of stimulating assignments for experienced Aerodynamicists 
your choice of airplane. helicopter. convertiplane. or missile development projects. 
Also needed are Wind Tunnel Test Engineers for work in our own low-speed wind 
(This is only one of the current high tunnel and at other test facilities. 

level openings at this leading com- 


pany.) Continue your professional development on our new $6,000,000 “Engineering 


Campus.” Opportunities for advanced engineering education. Responsibilities and 


Send details of your experience in temuneration to match your experience background. 


contidence to: =e : P “ 2 _ 
For qualified applicants. interviews can be arranged at your convenience-—either 


in your city or at the McDonnell plant. Moving allowances, and assistance from our 
Housing Department upon arrival in St. Louis. If interested. send detailed expe- 
«rience resume to: 


P-8118, Avia n Weel 
1N. Michigan Ave, Chieago 11, IN 


cna ne A ne 





RAYMOND F. KALETTA : 
TECHNICAL PLACEMENT SUPERVISOR : 


HELICOPTER PILOTS & MECHANICS PO BOX 516, ST. LOUIS 3, MISSOURI | 


— MEDONNELL aft Comet 





























Sikorsky 8-58 
ROTOR-AIDS, INC. 
P.O. Box 1850 Ventura, California 
HOW TO BE THE HAPPIEST CREATIVE | POSITION VACANT 
ENGINEER IN CALIFORNIA | ENGINEERS : = 

- Engineers (E.E., M.E., Mfg., Sales) can | : : a Wanted—tight engineers. Will train person- 
~ Thayer Toot ne uf sripelen mene ae bie’ . o Veco rletes r engineers - 

have the hinds of jobs that creative a igh pe | a — ees _ who ha . ‘ ‘o> ; - flix “te - a Sing 

men dream about. Top salaries and | Technical Recruitment and RELIABILITY OF IN. i ‘ aa etd . efer qualifies i ne: 

benefits. Suburban locations in Fuller- | FORMATION concerning positions, why net cor chanics with flight engineer written passes 
ton, Newport Beach, Richmond, or nieate with us at once! All position fee paid, oe eb consider moar need ens amy oo 
Palo Alto | wockheed aircraft op salat amd emplovsee 
FIDELITY PERSONNEL SERVICE henefits. Hased on West Coast. Apply or 

write Beckman Instruments, inc.. 2999 W. 6th Street 1218 Chestnut St Phila. 7, Pa. write to Resort Airlines, Inc P.O. Box 354 
Los Angeles 5, California. Ask for Career File 16-A specralints tration and Eleetrontes <Saenieiiie Calif ; ; 
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EMPLOYMENT OPPORTUNITIES 





Pathfinders of the airy blue 


ATRAN is an uncanny navigating device developed by Goodyear Aircraft engi- 
neers. It is so vital to our national security, the facts about it are still top-secret. 


T MASTER the mystic forces of the sky — that is the 
purpose and the plan of all Goodyear Aircraft 
engineers. 


How well they succeed is evidenced by such miracle 
developments as ATRAN. This is the amazing all-weather 
navigator which unerringly pilots planes and missiles 
to targets thousands of miles away. 


ATRAN is a good example of the challenge — and the 
opportunity—available at Goodyear Aircraft. Here are 
myriad outlets for your skill and imagination in airship 
design, electronics, radomes, fire control, cockpit cano- 
pies. radar structures, metals engineering — to name 


just a few. 


At your disposal are the most modern engineering and 
research laboratories, including one of the largest com- 


puter laboratories in the world. 


If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can 


be yours at Goodyear Aircraft. Our continued growth 
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and diversification have required expansion of our 
engineering staffs in all specialties at both Akron, Ohio, 
and Litchfield Park, Arizona. 


Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company-paid 
tuition courses leading to advanced degrees are available 
at nearby colleges. 

For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


Theyre doing big things at \ ; 


‘ 


\ 


GOODFYEAR’ 
AIRCRAFT 


ATRAN-T. M. Goetyear Aircraft ¢ poration, Akron 15, Ohie 


\ 
‘ 
\ 


119 








EMPLOYMENT OPPORTUNITIES 


| From conception 


Due aboard Fleet surface and sub- 
marine units soon is a new package of 
striking power. It’s Chance Vought’s 
supersonic Regulus II surface-to- 
surface missile, a complete weapons 
system and an advanced attack con- 
cept. Vought engineers not only con- 
ceived and designed this missile — they 
tailored it for Fleet operation. And 
they achieved unique success largely 





I lt aR ee oe eer es 
ites 


ae 


anaes 
Be ve Pet, a 
Oe 


<* 
= 
? ee le, 


Senior missile airframe designer. To de- 
velop, design and test missile structural 


members, including control surfaces and Requires at least two years experience in 
5 linkages. Degree, or equivalent, with at industrial styling plus two year's practical 
least three years mechanical structural design experience and strong creative 


design experience. 


to catapult... 


this missile was guided by design engineers 


because it was a job they knew from 
experience. For 11 years they’ve had 
pilotless weapons on the board, in the 
shop, or in the air. Their Regulus I 
ship-to-shore missile has been a stand- 
ard Fleet weapon for two years—on 
station, ready to go. Against this back- 
ground, Vought’s missile design team 
appears just as significant as the 
weapon it developed. 





~~ 


ability. 


Designer for missile and piloted aircraft ground-handling equip- 
ment. To develop ground-handling tools ranging from special 
wrenches to engine-change dollies. Offers opportunity for first- 
hand observation of Fleet operations. Requires engineer with 


flair for mechanical design, degree or equivalent experience. 
1 i’ 


IMMEDIATE 
OPENINGS FOR 
DESIGN 
ENGINEERS ss : ai? : 
c Electronics designer for missile and piloted 
/ aircraft check-out equipment. Desire 


j . . . * 
/ signer with E.E. degree or equivalent, plus 
/ three to five years electrical or electronic 


/ design ¢ perience. 
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Design specialist in problems of ground- 
de- level escape. Desire engineer with at least 
three years concentration on pilot escape 
mechanisms, plus two to three years prac- 

tical design experience. 
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Cockpit designer and stylist. To specialize 
in functional, attractive cockpit design. 














If you are interested in our 
approach to missile and fighter 
design, arrenge to visit Chance 
Vought for a personal inter- 
view. Or, for a confidential 
report on our openings, write to: 


' Mr. J. W. Larson, 
Ass’t. Chief Engineer 





Engineering Personne] Dept. 1-A 


CHANCE 
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Regulus aboard sub 


Pat - 


OUGHT AIRCRAFT 


INCORPORATED 


EMPLOYMENT OPPORTUNITIES 


Design engineers stay in touch 
with their products at Vought 


At Vought, the designer enters a 
program such as Regulus II in the 
development stage. In the course of 
the project, he will follow his assigned 
sub-assembly through tests— perhaps 
even to the fantail of a Navy cruiser. 
For Vought contracts involve both 
weapons system and detail design 
commitments. This responsibility is 
handled primarily by the design 
engineer. 


Field and departmental experience 
grooms designers for bigger jobs 
For every design group in Vought’s 
home plant, there’s a small counter- 
part in the field. Parent groups at 
home guide new weapons through fab- 
rication. Then field units perform the 
refinements necessary to fit the weapon 


into its tactical slot. By rotating from 


plant to field, the Vought designer 
gains experience in detail design, sys- 
tems test, flight test, even tactical pro- 
cedures. 


Chance Vought's diversified backlog 
means professional & family security 
There’s stability in Vought’s 
$500,000,000 backlog of orders for the 
1,000-plus-mph Crusader fighter and 
for Regulus missiles. In addition, 
Vought’s Dallas location means low- 
cost living— outstanding housing and 
year-round outdoor enjoyment. 
Building, heating and clothing costs 
are low, and in Dallas, too, there’s 
freedom from sales taxes and city and 
state income taxes. 


Dallas, Texas 
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EMPLOYMENT OPPORTUNITIES 











MISSILES 


SPECIAL PURPOSE TUBES 


and 


physicists 


you'll find your field 
of interest at 


& DIVISION OF 





Farnsworth is one of the newest electronics 
divisions of the International Telephone 
and Telegraph Corporation. IT&T is the 
world’s most extensive combined research, 
development, manufacturing and operat- 
ing organization in telecommunications 
and electronics. 

Association with an organization slated 
for major success can lead to highly sat- 
isfying individual responsibility and 
awards, and result in a stimulating and 
fruitful career. 

Scientists and engineers possessing the 
professional potential and personal 
characteristics that equip them to partici- 
pate in our programs are invited to send 
their resumes to 

Technical Employment Director 
FARNSWORTH ELECTRONICS COMPANY 


@ division of International 
Telephone and Telegraph Corporation 


FORT WAYNE, INDIANA 





RADAR 





COUNTER-MEASURES 
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INDUSTRIAI ELECTRONICS 


SOLID STATE AND 
APPLIED PHYSICS 
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SVERDRUP 
& PARCEL, Inc. 


is further expanding its 
Aeronautical and Special 
Structures Sections 
especially for work on 
Supersonic and Hypersonic 
Wind Tunnels and Power 
Plant Test Laboratories. 


AERONAUTICAL 


OPENINGS IN SENIOR DESIGN AND 
PROJECT ENGINEER CATEGORIES PLUS 
SEVERAL RECENT GRADUATES 


Aero- Thermodynamics 

Internal Aerodynamics 

External Aerodynamics 

Transonic, Supersonic and Hyper- 
sonic Design 

Turbomachinery Design 

Background in Ram Jet and Turbo Jet 
Test & Performance 


STRUCTURAL 


OPENINGS FOR ENGINEERS, DETAILERS 
& DRAFTSMEN ON UNUSUAL AND 
VARIED WORK SUCH AS 


Floating Oil Derricks 

© Wind Tunnels 

© Power Transmission Lines 
Air Nozzles & Flow Converters 
Test Facilities 


In addition to design and review of bridges 
and industrial facilities, Sverdrup & Parcel 
is engaged both nationally and interna- 
tionally in design and consultation of ad 
vanced and unusual aeronautical test 
facilities which require the theory and 
application of these special fields. The 
wide. variety offers challenging problems 
and provides excellent opportunities for 
individual and professional development 
and advancement. We are designers of : 
the test facilities for the Arnold Engineer 


o 7 
canarttestsencilinsaiit 
———— Es 


ing Development Center, operated by our 
subsidiary, ARO, Inc. 


Paid vacation, sick leave, holidays, 
overtime. Employees’ Benefits Plan fur 
nishes retirement income plus life and dis 
ability insurance. Blue Cross. Moving 
allowance. 





Please write fully to 
SVERDRUP & PARCEL, INC. 
Engineers - Architects 
915 Olive St. Louis 1, Mo. 


Pea Hie alts le need 
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AC THE ELECTRONICS DIVISION 


Milwaukee 2, Wis. 
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EMPLOYMENT OPPORTUNITIES 


| 


ENGINEERS sf 


really smarter? 


Many are the absolute top men in their respective fields. 


Currently. we are actively engaged in the fields of 
Avionics, Mis-ile Guidance. (IRBM). Computers 
(Digital and Analog), Jet Engine Fuel Controls. Land to Air— 


Shore-to-Ship Communication Equipment, ete. 


We are permanently dedicated to RESEARCIL and 
DEVELOPMENT in every conceivable field of ELECTRONICS, 


Opportunities for your personal development are unlimited. 
G.M.'s policy of decentralization creates exceptional opportunity 
for individual advancement. Starting wages are high. 

you work with the finest of equipment on challenging problems, 
Construction is already under way for an additional plant 


(225.000 square feet) in an exclusive Milwaukee suburb. 


MASTER’S DEGREE GRADUATE PROGRAM 
AC has worked out a Master’s Degree Graduate Program ‘evenings) at the 
University of Wisconsin, Milwaukee. AC pays all tuition fees for this program. 
Undergraduate programs are also available at Wisconsin, Marquette 
and Milwaukee School of Engineering 


For your future’s sake, you too be smart—send for complete 
facts and employment application form to Mr. John F. Heffinger, 


Supervisor of Technical Employment. 


Flint 2, Mich. 
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Royal Aircraft Needs 


SALES EXECUTIVES 


Extensive expansion program makes it nec- 
essary for us to add two high caliber sales 


TWO 


“ROYAL” 


OPPORTUNITIES 
ROYAL 
AIRCRAFT, 


PRODUCERS OF 


AMERICA'S 
ONLY ALL NEW 


FIVE-PLACE 
TWIN ENGINE 


AMPHIBIAN, 
“*ROYAL 
GULL’’ 


executives to our staff. 


eVICE PRESIDENT — SALES 


Top-Level management background neces- 
sary to organize and direct extensive sales 
program. Aircraft background preferred. 


@REGIONAL SALES MANAGER 


Must have considerable experience in or- 
ganizing and supervising distributor opega- 
tions. Current pilot rating desirable. Must 


¢---------------------- 


be free to travel. 
_ If you can meet these requirements and are 
interested in a real challenge, send your 
resume and a recent photo to 
MAX |. BLACK 





6784 W. National Avenue 
Milwaukee 14, Wisconsin 


Royal Aircraft Corp. 


(Subsidiary of Kearney & Trecker Corp.) 





























Jet Engine 


To implement Continental Aviation 
and Engineering Corporation's job— 
research and engineering aimed at 

producing the power plants of the future 
—a program of expansion is under 
way. The company has openings for 
qualified engineers interested in per- 
manent jobs with excellent oppor- 
tunity for advancement. Working 
and living conditions are excep- 
tionally fine. The CAE facilities 
are among the most modern and 
well-equipped; the recreational, 
educational and cultural advantages of the Detroit 
area are second to none. 


/ | ADDRESS: ‘SALARIED PERSONNEL” 


CONTINENTAL NATION ond ENGINEERING 


12700 KERCHEVAL AVENUE 
DETROIT 15. M 


HIGAN 


wiwta ~ 
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ENGINEER, AE 


COMPRESSOR 
AERODYNAMICS 
DEVELOPMENT 
SPECIALIST 


If you are ready for a big step for- 
ward in your career, the progressive 
program at General Electric’s Jet 
Engine Department may well be 
the opportunity you have been look- 
ing for. 

We are currently engaged in the de- 
velopment of very advanced jet en- 
gines—for both military and com- 
mercial use. 

The Compressor Aerodynamics 
Specialist sought should have at 
least 6 years experience in the de 
sign of aircraft powerplants and 
components, with emphasis on gas 
turbine compressors. A BS is essen- 
tial; MS or PhD desirable. 


The Man Selected Will 


initiate and execute a program to solve 
specialized problems involving unusual 
or difficult techniques required by com- 
pressor design of advanced turbines 

monitor design of compressors to assure 
to switable aerodynamic 
including compatibility with 


conformity 
principles, 
airframe and ducts 

provide consulting services 

participate in establishing current com- 
pressor objectives arrange tests 


engage in creative effort to advance 
the state of the art 
LOCATION: an attractive suburban 


spot only minutes from downtown 
Cincinnat 


1 ly f the current high-level openings 
it the Jet Engine Department. ) 

Replu in confidence to 

Mr. J. A. McGovern, Professional Placement 


JET ENGINE DEPARTMENT Bidg. 500, Room 115-A 


GENERAL @@ ELECTRIC 


CINCINNATI 15, OHIO 











POSITIONS WANTED 
Airline ‘Pilot—20 years experience on sched- 
factory test 


uled, non-scheduled = airlines, 

pilot, Military operations, accident investiga- 

tion, flight safety and C.A.A. 9.350) hrs 
A.T.R. 36975 age 3S. Complete resume on re- 
uest. Prefer Metropolitan New York area. 


»W-4116, Aviation Week. 





Helicopter pilot. Experience Autogiros. Bell, 


Sikorski, other helicopters. Civilian, military 
test pilot, and administrative background. 
College graduate. Commercial S& MEL, Instru 
ment, Helicopter, Instructor written W- 
3933, Aviation Week. 


Fastener—Sales Engineer Representative for 


east coast Acquainted wit leading elec- 
tronic airframe and engine companies. Com- 
mission or salary. PW-1101, Aviation Week. 
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ENGINEERS: 
SELECT OPENINGS NOW AT 


REPUBLIC AVIATION’S 


GUIDED MISSILES DIVISION 


FOR ELECTRONIC ENGINEERS 


RADAR SYSTEMS ANALYSIS ANTENNA DESIGN 
RECEIVER DESIGN MICROWAVE EQUIPMENT 
AND OR INFRA-RED 


MINIMUM 5 YEARS’ EXPERIENCE 


GET THE FIRST-HAND FACTS ON: 
TECHNICAL ASSIGNMENTS - ADVANCEMENT - SALARIES 


SEND YOUR RESUME TO MR. GEORGE HICKMAN, ENGINEERING EMPLOYMENT MANAGER 


GUIDED MISSILES DIVISION 
SIE FEM s@ AVIAIZIao’y 


223 JERICHO TURNPIKE, MINEOLA, t. t., N. Y. 





FLYING TIGER 
needs 


AIRLINE MECHANICS 


Flignt Line, Instrument, 
Electrical, Radio 


Positions open at 
LOS ANGELES, CHICAGO, 
DETROIT, IDLEWILD, N. Y. 


(also foreign assignment) 
TOP PAY 
All employee benefits 


Apply in Person or Write 


FLYING TIGER LINE 
Lockheed Air Terminal 


Burbank, California 


}} SERVICE REPRESENTATIVE 





TECHNICAL SALES AND 


Experienced in aircraft instruments 
and accessories. Must have ability 
to organize and supervise an instru 
ment shop and coordinate a service 
and sales program in the Miami. 
Florida area. 


Apply in person 
or write 


MR. JEROME A. CHURCH 


AIRWORK CORPORATION 


5245 N.W. 36th Street, Miami Springs, Florida 











—_——ooooooooeee>T] 











AIRLINE MECHANICS 


In March we open our new hangar in Los Angeles 
where all phases of airline maintenance will be 
performed on OC7-B. Viscount, and Boeing Jet 
We will have positions for licensed and non- 
licensed men with experience. To apply write 


CONTINENTAL AIR LINES 
Stapleton Field Denver, Colorado 








New Bell 47 


D & G helicopter parts 


50% off list. 
\ STINSON FIELD AIRCRAFT 
P. O. Box 1738 San Antonio, Texas 
CA 4-8434 








CONSTELLATION 049 


For lease, lease purchase or sale. CAA 
certificated. High Density Seating. Com 
plete Airline Radio. 


ASSOCIATED AVIATION SERVICES 
475 Fifth Ave. New York 17, N. Y 
LExington 2-2864 











EMPLOYMENT OPPORTUNITIES 











ENGINEERS 
SCIENTISTS 


Technical Career Consultants 
specializes in the recruitment of 
Engineers and Scientists. We 
represent a number of leading 
companies in the Aircraft Indus- 
try. 


We invite you 
you're interested in 
security in new and exciting proj- 
ects. Our clients have openings 
for Engineers with B.S., M.S. or 
Ph.D. degree at salaries ranging 
from $6,000 to $16,000 in the 
areas of interest listed below. 


to write us if 
long-term 














AERODYNAMICS AND 
THERMODYNAMICS 


RESEARCH AND DEVELOPMENT 


1. Fluid Mechanics 
2. Noise Suppression 
3. Component Development 


4. Combustion Development 


DESIGN 


1. Air Design 

2. Cooling Design 

3. Preliminary Thermodynamic 
Mechanical Design 


In addition to the above, there ore 


openings in Engineering Analysis, 


Mechanical Design and Development, 
Electronic-Electro Mechanical Design and 
Testing, Metallurgy, In 


Product 


Development, 


strumentation ond Planning 


Please send us your name and address 
and let us know the poarticulor areo 
or areas in which you are interested 
A detailed resume of your background 
will be extremely helpful. We will con- 
tact you and give you complete in 


formation on a confidential basis 


TECHNICAL CAREER 
CONSULTANTS 
690 Tri-State Building 
Cincinnati 2, Ohio 

Attn: T. S. White 
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ENGINEERS 
WITH BROAD EXPERIENCE 


/ design analysis 


at the Small Aircraft Engine Dept. of G. FE. 


Small Aircraft Engine Dept 


GENERAL ELECTRIC 


1000 Western ‘ est ' Mass 


ind analysis 
bration characteristic 








THIOKOL CHEMICAL CORPORATION 


Rockets ... 
Guided Missiles ... 


Solid Propellants ... 


@ 1957 will be a bigger year than ever in these fields and Thiokol continues to 
grow to meet the challenge of things to come . . . 


®@ Are you going to grow too? 


@ Mechanical and design engineers. Over a dozen specific openings for engi- 
neers with a B.S. or M.S. in mechanical engineering. Assignments involve 
development, design. production. and testing of solid propellant rocket 
engines. Prior experience in this or related fields is valuable but not 
essential. 


Send your resume and salary requirements to: 
Mr. Richard D. Willis 
Personnel Director 
Thiokol Chemical Corporation 
Elkton, Maryland 











OPPORTUNITY 


We have an unusual opportunity for an exceptional pilot with a 
sales background. The man we want must be currently engaged in 
flying, preferably in the business field and capable of all weather 
operation. He must be genuinely interested in or have experience 
in executive aircraft sales work. Naturally we are interested in 
securing the most suitable man available and all applicants will 
be considered. If you meet these requirements or if you have the 
pilot qualifications and feel you have sales potential in this field, 
send your resume and recent photograph to: 


PAGE AIRWAYS, INC. 
ROCHESTER MONROE COUNTY AIRPORT, ROCHESTER, NEW YORK 
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IMMEDIATE OPENING 
FOR ROCKET CONTROLS 
ENGINEER 


Responsibilities will include 
supervision encompassing 
these areas: 


* Dvnamic ana s of mechanical systems 
a tel with Rooke Prog 1 
© Mathetnatica ! iptior t mit 
? peetient t 
ability 
etl 1 a n { a! ! & 
t mponents 
Ana 1 L 4 1 
all sy uly 


Qualifications Desired: 


* MS in Mewhanical hiectrical Engineer 


ne juivalent 


* Experion 


analysis and techniques 


Salary commensurate with background anc 
experience 
WRITE: Chief, Personnel Operations, 
Dept. 60-E 
Weapdn Systems Division 
BELL AIRCRAFT CORPORATION 
P. O. Box 1, Buffalo 5, N. Y 


or Call: Mr. H. Ackerman collect at 


Niagara Falls 7851, Ext. 7216 
for a personal interview 








REPLIES (Boar No.) Address to office ne 


arest you 
c/o This publication Classified Adv. Dit 
NEW YORK: P.O, Bar 12 636 
CHICAGO 520 N. Mivhigan Are. (90) 
SAN FRANCISCO: 68 Post St bs 








POSITIONS VACANT 


Experienced Salesman who is competent pilot 
to sell Cessna 310s for midwestern Cessna 


Distributor. Unequaled area potential. Send 
complete resume to Personnel Department, 
Cincinnati Aircraft, Inc., Hangar =2, Lunken 


Airport, Cincinnati 26, Ohio. 


Wanted: A & E Commercial Pilot with instru- 
ment and multi-engine rating for Co-Pilot on 
Lockheed Lodestar with large corporation op- 
erating four aircraft. Advancement possibili- 
ties good for right man. Located Mid-Atlantic 
states. Want man with 1820 engine experi- 
ence, as well as heavy aircraft maintenance 
experience, who is not afraid to work. P- 1025, 
Aviation Week. 


First pilot for new, fully equipped Super 18 
Beech for eastern corp. Write full particulars 
as to ratings, age, etc. Replies confidential. 
P-3924, Aviation Week. 


Supt. of Maint. Lake Central Airlines, Min. 
10 yrs. exp. in resp. Maint. positions. Ad- 
ministrative exp. req'd Engineering back- 
ground desirable. Write Director of Personnel, 
Lake Central Airlines, Weir Cook Airport, 
Indianapolis, Indiana. 


Mechanic Wanted. Experienced on Lodestar. 
Corporation plane, located in Wisconsin. Top 
salary. P-3904, Aviation Week. 


POSITIONS WANTED 


Graduate engineer fifteen years Government 
and Industry. Desires contact with progres- 
sive companies seeking closer relations with 
Wright Field. Wide acquaintance AMC and 
WADC. PW-1002, Aviation Week. 


Executive Chief Pilot seeks executive pilot 
position. 11,600 hours U. S. and Canadian 
Airline Transport ‘pilot ratings on DC-3, DC- 
1, C-46. Age 35. Married. Available in Janu- 
ary upon completion of present contract. 
Able to set up complete corporate flying op- 
| eration. For resume contact PW-3912, Avia- 
| tion Week. 
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DESIGN 
MECHANICAL 


















INERTIAL 
GUIDANCE 
SYSTEM 
PROGRAM 


Vibration and Stress Analysis 
Mechanical Design 
Electronics Package Design 


Electronics Package Cooling 


ail 
a 
> al 
» sei 
— 
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Recent EE, ME 
Graduate Inquiries 
»y Also Invited 








Work with the top men, in the most Versatile 
Laboratories and with the finest test, research 
and development facilities. New plant being 
added in suburban Milwaukee as part of 
Major, Permanent, Expansion Program 


AC provides financial assistance toward your 
Master's Degree. Graduate Program also avail- 
able evenings University of Wisconsin, 
Milwaukee 


GM's aggressive position in the field of man- 
ufacture and GM's policy of decentralization 
creates individual opportunity and recognition 
for each Engineer hired. 


Milwaukee offers ideal family living in a pro- 
gressive neighborly community in Southern 
Wisconsin. 


For personal confidential interview in your 
locale send full facts about self to 


Mr. John F. Heffinger, 
Supervisor of Salaried Personnel 


THE ELECTRONICS DIVISION 
GENERAL MOTORS CORP. 


Milwaukee 2, Wis. 


A. Automatic pressure-voltage ratio calibration of precision transducer 


development model 


8 Entrance to Trans-Sonics, inc main plont 





C. Installation of specialized radar scoring equipment in Ryan Q-2A drone 


Do these pictures fit into your future? 


The experience of Trans-Sonics, Inc., 
in the development of airborne micro- 
wave electronic systems and the de- 
sign and manufacture of precision 
temperature and pressure transducers 
has made it one of America’s fastest 
growing electronic firms. The rapid 
expansion necessary to keep pace with 
this progress has created a number 
of long-term opportunities in key en- 
gineering positions. If you are a 


RESEARCH & DEVELOPMENT DEPT. 
AIRBORNE RADAR EQUIPMENT 
Electronic Enginecr 
Overall responsibility 
for Field Test Program 
Electronic Design Engineer 
Group leader for 


advanced designs. 
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career-conscious engineer who seeks 

to improve his future by becoming 

associated with a company where :— 
you will have greater responsibility 
working with a small, flexible inte- 
grated group . you will enjoy 
recognition and promotion that are 
not tied to seniority 

then you should investigate one of the 

following positions. 


ENGINEERING DEPT.—PRECISION 
TEMPERATURE & PRESSURE TRANSDUCERS 


Electrical or Mechanical Engineer 


Technical direction, programming 
and supervision of qualification 
and environmental tests 


Write to Mr. Elmer G. Guilmartin or 
call collect BUrlington ~-2011. 


Tnans- Sonics, IJuc. 


LEXINGTON 73, MASSACHUSETTS 


SEARCHLIGHT SECTION 











SPECIAL SERVICES 

















SCHOOLS 








MECHANICALLY INCLINED MEN 


needed for Careers in Jet Industry . . . 


As Jet Mechanics. Overhaul, Maintenance, Service 
with Opportunities tor Biguer Pay, Better Jobs 








Security For informatio ’ first all.jJet Home 
Training 
UNITED JET SCHOOLS 
Dept AW, International Airport, San Francisco 
WANTED 


GRUMMAN GOOSE 


SEND COMPLETE INFORMATION AND PRICE TO 


W-3817, A ition Week 
‘ > \ne l ‘at 








AN HARDWARE & FITTINGS 


Stainless, Aluminum, Brass, Steel. All sizes—im- 
mediate delivery trom world's targest shelf stock 
Buy direct trom manutacturer Lower prices— 
quicker service. Send for tree wall charts showing 
complete tine of AN Fittings 


COLLINS ENGINEERING COMPANY 
9050 Washington Bivd Culver City, California 











FOR SALE 


DEAL DIRECTLY WITH OWNER 


BEECHCRAFT SUPER 18. Like new, spot- 
less. TT 70 hours. Crankshaft and all 
other bulletins complied with. Loaded 
with latest radio and extra equipment, 
including wing auxiliary tanks and 
Geisse safety gear. 


BEECHCRAFT TWIN BONANZA, MODEL 
D-50. Used as demonstrator, thus kept 
spotiess. TT airframe 271:40. Engines 
zero’d by Lycoming factory when crank- 
shaft bulletin complied with. TT engines 
197:00. All other bulletins complied 
with. Fully equipped radio and other- 
wise 


BEECHCRAFT BONANZA, MODEL G-35. 
Demonstrator, spotless. TT 380 hours 
Fully equipped including omni and ADF 
All Bulletins, relicensed. 


All planes relicensed at date of sale. New 
plane worranty. Con arrange finance or 
lease. Will ferry for your inspection for 
expenses, no charge if sold. Make offer 


Price negotiable 

Call or contact Hawkins or Strickland at 

HAWTHORNE FLYING SERVICE 
Municipal Airport 


Charleston, S. C. 
Phone 4-258! 














SEARCHLIGHT SECTION 





SINGLE—MULTI-ENGINE AIRCRAFT 
OWNERS—CHIEF PILOTS—MECHANICS 


Vi IMITININIESS TON TAN 


twrwmotive, mc. 





HAS FACILITIES FOR YOUR AIRCRAFT NEEDS: 


** AIRCRAFT ”’ 


ENGINEERING REPAIRS MODIFICATIONS 
MAINTENANCE OVERHAULS CONSULTATIONS 


“RADIO + RADAR + AUTO PILOTS - INSTRUMENTS ” 


SALES-—SERVICE—INSTALLATIONS 
COLLINS FLITETRONICS NARCO ARC KOLLSMAN 
BENDIX DARE LEAR RCA PIONEER 


“‘APPROVED REPAIR STATION’ 


AIRCRAFT—ENGINES—INSTRUMENTS 
RADIO—RADAR—DME 
INSPECTIONS—100 - 1000 - 2000 - 4000 - 8000 HR. 


MINNESOTA AIRMOTIVE, INC. 


Wold Chamberlain Field * MINNEAPOLIS, MINN. * Phone: PArkway 9-8388 
WHERE ALL WORK CARRIES AN ‘UNCONDITIONAL GUARANTEE 


FINEST AIRCRAFT MAINTENANCE 


100 HR. INSPECTIONS TWIN BEECH 


DCc-3 
COMPLETE OVERHAUL LODESTAR 


pHone Genesee e.7201® ROCHESTER 11, N.Y. 

























































-- 
. 
LOCKHEED LODESTAR | : LOCKHEED 
+ 
EXCELLENT RADIO 
ps yg WRIGHT ENGINES 
Total time: 3892245 200 Hours Since Conversion 
Time & O.H. by Lockheed: 3163:55 and 8000 Hour Overhaul 
Fuel C 840 gallons 
Tanks ne taython condition NEW TANK RESEAL 
Cabin terior is in good condition and has three 
3 ethes dwar and tou! t ‘a4 at a , DUAL FUEL SYSTEM 
Dual flight instruments and fuel flow meters $115.000 
Airetene' lo ptr gigs ee a tke and white Brochure On Request 
ENGINES: AIRCRAFT SERVICE INC. 
Left Enaine 130:20 S.0.H. by Precision Aero- CLEVELAND HOPKINS AIRPORT 
motive ‘ 
Right Engine 142:25 S$.0.H_ by Precision Aero- Cleveland Ohio OR 1-091! 4 
motive e 
PROPELLERS 
33050 with 6511A-12 blades 
Both props 130:208 On 
RADIO FOR SALE 


2—Fairchild ADF 

i—Collins 51R 2 Omni 

i—Collins 51V glide slope 

i—Collins 18S. 4 transceiver 

1—ARC-! 50 Channel VHF transceiver 


NOORDUYN NORSEMAN 


Excellent condition 


1—ARC-5 4 Channel VHF Aux. Transmitter 

1—274 N Range receiver 

I—MN53A Bendix Marker Receiver 

Spare parts go with airplane and include the t.s.o. 250 hours Pontoons—ladders—boat 
following 

2—Engine mounts 

2—Sets of cowling 

$—Wright (820-56 Engines 

2—Sets of accessories for engines 


CONTACT 


Total time on aircraft 705 hours. Engine 


rack. Entire airplane recovered with trish 
linen May 1954. Address inquiries to: 


JOHN W. GALBREATH & CO. 


42 E. Gay Street, Columbus, Ohio 
Phone Capital 4-1106 


R. G. HARRELL 


Rt. 1 Box 41-0 Hitchcock, Texas 
Phone: Alta Loma, Texas 5270 or 4314 








Remmert a Werner keep your weather eye out for 
a eS Weather Eye 
t. smalier + 
cculas tie ‘wean amet eens smaller Flight RADAR 


custom fitted to your plane 
P. O. Box, Bridgeton, Mo. 


Lodestar DC3 Beech 


Specialists in Conversion. Maintenance, Overhaul 
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This is NOT 
ead 


*It's a CW20-T 


e The future of your C-46 
is in your hands because 
your aircraft can now be com- 
pletely remanufactured into a 
FULLY CERTIFIED CW20-T... 
with faster speed, greater pay- 
load capacity, a much higher 
degree of safety and more 
economical operation. Approved 
by Civil Aeronautics Admini- 
Stration for all passenger and 
Cargo operations of scheduled 
airlines in the United States. 


Only the L.B. Smith Aircraft 
Corporation is certified by the 
C.A.A. to remanufacture your 
C-46 to Transport Category 
Specifications. 


Financing available, of course. 


Call, write or wire: 
L. B. SMITH AIRCRAFT 
Aircrait Sales Dept. 
International Airport 
Miami 48, Fla. 
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SEARCHLIGHT SECTION 





FOR SALE 


New Bell 47 B&G Helicopter pens 1 \ off list. | 
x 


Stinson Field Aircraft P. O js San 


Antonio, Texas. CApital 4- S134. 
New E-68 Computers in leather case ($10.00 
list) with illustrated direction manual 


($3.00 list) both $6.95. Kane Aere Equip't 
PsOs N. E. 23rd St. Oklahoma City, Okla 


WANTED 


“Wanted: Lodestar fuselage or pieces of fuse- 
lage. Wanted for detailed parts. W-Ss06, 
Aviation Week. 


Wanted: Link trainer. ANT-18 or later. P. O. 
Box 696, LaGuardia Airport Station, Flushing 
ric F New York 


DC-3s 
FOR SALE 


We are owners. 


LEEWARD AERONAUTICAL 
SALES, INC 


P.O. BOX 233, MIAMI 48, FLA. 














PBY 5A‘S. 


SALE OR LEASE 


Recently overhauled and rewired 
Modified for 2 crew, 15 Passengers, Cargo Doors 
Airline Radio and Instrumentation 


TAL) TIMMINS AVIATION 
LIMITED 
« Montreal Airport, Montreal 





GRUMMAN MALLARD J-29 


Now being overhauled 
Will finish to specifications 





1946 BEECHCRAFT D18-S 


Clean & ready to go—$34,750 


WILLIAM €. WOLD ASSOCIATES 


Dept. AW-551 Fifth Ave., N.Y. 17, N.Y. 
Telephone: MUrray Hill 7-2050—Cable: Billwold 








Consolidated 
PBY-5A 


Deal Directly 
with Owner 





Several immedi- 
Ivy a-ailable 

rem inventory, 

Will modity to 

uit your re 

iu ents 

Low engine and airframe bours. Excellent 

for passenger, Cargo and agricul 

tural uses. 


A. J. Ming Hunter 6-7690 
ms TRADE-AYER COMPANY 
Linden Airport, Linden, N. J 














DC-3 
FOR LEASE 


Standard Airline Radio 
21-Passenger interior 
Complete Anti-icing, De-icing 
TRANS-INTERNATIONAL 
AIRLINES, INC. 








P. O. Box 233, Miami 48, Fla. 


Cable: BILLWOLD, N. Y. 


another 
exclusive offering! 


24-Passenger Airline 


C-47's 


Available for Immediate Sale 
Immediate Delivery 

In Foreign Scheduled 

Airline Operation 

Price asking $110,000 
“F.A.F. Location” 

In Excellent Condition 


For details contact: 


Wiliam C. Wold Associates 


(Exclusive Sales Agents) 

Dept. AW 

551 Fifth Avenue, New York 17, N. Y. 
Telephone: MUrray Hill 7-2050 








6-17 


For sale, lease 


or lease-purchase 


NATIONAL AERO LEASING 
CORPORATION 


P. O. Box 184 Miami 48, Fic. 








Immediate Delivery 


We stock, overhaul, and install 


PRATT & WHITNEY WRIGHT 
R1830 R1820 
~—75, —$2, —94 —202, —56, —72 


R985 R1340 R2000 


and our most popular DC3 engine 


R1830 - SUPER - 92 


ENGINE WORKS 


St. Louis, Mo. 








AVIATION SURPLUS CATALOG 


World's largest priced listing of Aviation Sur- 
plus parts. materials, accessories, electricol, 
electronic, etc. Over 1000 bargain priced items 


Write 
AERO PARTS SUPPLY 


8102 Lockheed St Houston 17, Texas 











lombert Field Inc. 
Lambert Field 
St. Lovis, Mo 


NAVCO. inc. PErshing 1-1710 


has factory fresh, dated 


DEICER BOOTS 


DCc3 lodestar Beech 








DC-4's 
Cargo or Passenger 


Heavy Floor and Cargo Door 


R-2000-9M2—Engines 
2876 Gallon Gasoline 
Complete Radio Equipment 
70 Passenger 
Ready to Go 


Contact Thomas Millstein 
NATIONAL SURPLUS SALES CO. 
1800-14 Charlotte, Kansas City, Mo. 












Deal Directly 
with Owner 


I ng 260 en 
en Hand 463 
' Ze 


BEECH 
TWIN BONANZA 
N701D 











a pron ase 
TRADE-AYER COMPANY 
linden Airport linden, N. J 
HUnter 6-7690 









1957 


AVIATION WEEK, January 28, 


40 min. to Wash, — 20 min. to Balto, 
Complete facilities — no waiting 


7S Ete = GP FE TT 


dt ee 


TO WASHINGTON — BALTIMORE 


Contact us for 

car, limo, & 
hotel reservations. 
PAN-MARYLAND 

*. AIRWAYS, INC. 
+” Friendship Airport. Md. 


CAA certified 
repair station 
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Gets Close Attention from Engineering -} 


Status of our country’s airpower is the prime interest of aviation’s 
designers, engineers, management and military people. They put a 
premium on the vital airpower information which they get each year 
from the Inventory Issue. And it’s especially timely now when pressing 
world conditions and increasing air transportation demands force air 
weapon system developments and aircraft production at a rate difficult 
to keep up with. “Inventory of Airpower”’ Issue is the only source that 
fulfills the need for up-to-date information on developments and growth 
in the aviation industry. 


Teams of AviaTion WEEK editors are presently engaged in amassing 
the voluminous airpower data that is packed into this issue. Special 
sections will be devoted to military budgets, military airpower trends 
and forecasts, air transport, missiles, engineering, manufacturers, avion- 
ics, helicopters, industry buying procedures and foreign airpower with 
particular emphasis on Russian airpower. 


INDUSTRY as well as individual manufacturer's sales, financial, employ- 
ment, production and plant statistics will be given. Included will be 
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fof Airpower Ed 


PUBLISHING DATE 
FEB. 25, 1957 


tion 
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‘« Airpower in an Kra 


of World Crisis” 


Management...Your advertising will too! 


specifications on all U.S. and leading foreign aircraft, missiles and pilot- 
less aircraft, rotary-wing aircraft, lighter-than-air craft and engines. 
Tables and charts will show military aircraft procurement and expendi- 
tures; aircraft on hand, on order and proposed plans; transport aircraft 
in use, and on order; traffic and business statistics and business and 
utility aircraft shipments. Every phase of the airpower subject will be 


reported with facts, figures, charts, tables and illustrations in an edi- 
torial format designed to provide the greatest possible long term use- 


fulness. 


“INVENTORY OF AIRPOWER™ Issue will be received as a regular weekly 
issue by aviation’s largest and most significant engineering-military 
management audience — AVIATION WEEK’s 64,193 net paid subscrib- 
ers. (Current print order; 67,949; June 1956 ABC net paid: 57,900.) 


Advertisers are assured peak values because of the high readership 
gained through the years. Industry and military men have depended 
on this only source of airpower information to satisfy their needs and 
have established it as aviation’s standard reference on the subject. 


Get complete details by con- 
tacting Your AVIATION WEEK 
representative 


District Offices: New York 36, 330 W. 42nd Street; 
Philadelphia 3, Architects Bidg., 17th & Sansom Sts.; 
Cleveland 15, 1510 Hanna Bidg.; Chicago 11, 520 N 
Michigon Ave.; Dallas 2, Adolphus Tower Bidg., Main & 
Akord Sts.; San Francisco 4, 68 Post St.; Los Angeles 
17, 1125 W. Sixth St.; Atlanta 3, 801 Rhodes-Haverty 
Bidg.; Detroit 26, 856 Penobscot Bidg.; Boston 16, 350 
Park Squore Bidg.; London EC 4, 95 Farringdon St.; 
Paris 8, 5 Ave. George V 


AVIATION 
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A McGRAW-HILL PUBLICATION 
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THE ERA OF THE ELAND IS BEGINNING... 


Representatives: 


. 
The case for ELAND conversion 
To forward-looking operators of medium-haul airlines the case for ELAND conversion 
becomes clearer and more convincing month by month. Increasingly they see that 
ELANDS point the way to the achievement of better performance, greater earning 
capacity, and greater dependability in service from well-proven airframes. 


No beat, whine or whistle 

ELANDS possess to the full that inherent asset of the turbo-prop—a greatly reduced noise level. And 
over and above this they have an inherent asset of their own—a complete absence of beat, whine or 
whistle. The passenger appeal implicit in this needs no emphasis. 


Flexibility of power 

ELAND design provides a wide range of power in a one-sized package. The 3,000-4,200 e.h.p. range of 
ELAND engines differ nothing in size and only little in overall weight. This flexibility will enable 
operators to standardize on one basic engine and nacelle design where two or three different types 
of piston engines are now required. 


Conversion of the Convair 340 

The Napier Eland Convair—a Convair 340 which we bought from the makers and converted to 
ELANDS—has proved the simplicity of ELAND installation, the low cost of conversion and the increased 
profits that accrue from ELAND operation. 

From studies made of the published direct operating costs (including depreciation) of a number of 
typical airlines, it is proved that in the light of our guarantees a converted aircraft will be cheaper to 
operate—whether the costs are calculated on the basis of aircraft miles, ton miles or passenger miles. 
The ELAND-engined Convair 340 can carry its maximum payload 930 miles further than piston- 
engined Convairs, and its cruising speed is 50 m.p.h. higher. 

In short, we offer to operators of the Convair—and other medium-haul ‘planes—an airliner 
with a new lease of life at a cost which will be written off over a relatively short period. ‘That 


is the essence of the case for ELAND conversion. 


Eland conversion means increased profits to the progressive airline 


D. NAPIER AND SON LIMITED + LONDON, W.3, ENGLAND Partners in Progress with The ENGLISH ELECTRIC Company Led 


J. C. K, SHIPP & A. GUALTIERI, Suite 909, Dupont Circle Building, P. j. WAITE, Marconi Aviation Dept., 970, McEachran Avenue, 
1346 Connecticut Avenue, N.W., Washington, 6 D.C. Tel Gueant 7- 2123 Montreal 8, Quebec. Tel: Victoria 3627 





Three examples of successful Napier Eland conversions: the Convair 340, the Elizabethan, the Varsity. 
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M ilitary Standard 


TEFLON SPIRAL 
BACK-UP RINGS 





e MS28782 and MS28783 rings pro- 
luced under exacting inspection con- 
trols. 


e Annealed for dimensional stability 
with all properties certified to AMS 
SOD]. Complet range of sizes for use 
with AN6227 and ANG? 30 or MS2s784 
— rings. Packed in telescopic con- 


tainers on supporting mandrels to pre- 


serve shape. Send for data 


RESISTOFLEX 


corporation 
Roseland, N. J 
Burbank, Calif., 


Factory Warehouses Dallas, Tex 


*Tefion is DuPont trademark for its tetra- 
fluoroethylene resin 














WITH THE 





HI/LO HAND LOADER 


Proven Superior in Comparative Tests 


CORPORATION 


1717 North Chico Avenue™* Ei Monte, California 
WRITE TODAY for complete details 


INSTANT PRESSURE REGULATION 


FROM 100 TO 3000 PSI 








GENERAL SPECIFICATIONS 
Port Size 4" tube per AND 10056 
Pressures Operating — 100-3000 ps! 
Proof —6000 psi 
Burst —7500 psi Minimum 
Flow Exceeds any other 
Operating loader available 
Temperatures — 65° to + 250°F 
Weight 2% pounds 
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LETTERS 








Credit to NACA 


I was interested to note the photograph 


ot heomzed molybdenum prisms ma 
ramyct flameholder im the article on molv} 
lenum by Russell Hawkes ( Aviation Week 
December 10, 1956). This molybdenum 


was used in combustion research ino which 
I participated at the NACA Lewis Plight 
Propulsion Laboratory in Cleveland and 
credit. is due the NACA for this experimen 
tal application 

Phese prisms operated in the flameholder 
shown at temperatures up to 2750°R as way 
reported ina related article, “\) Photo 
graphic Pyrometer,” ino “The Review of 
Scicntific Instruments,” Vol. 22, No. 10, 
769-772, October 1951. A) reprint is en 
closed 
Donarp W. Mare 
Chief. Plans Division 
DCS. Plans and Operations 
Arnold Fnginecring Development Center 
Tullahoma, Tenn. 


Primer Error 


Reference the article by Mr. George L, 
Christian, “New Primer Aids Engine Starts 
in Chill South Pole “‘Vemperatures.” on 
p. lll of the Dec. 3 issue of Aviation 
Week 

Mr. Christian states in this article that 
the starting time of gasoline engines can 
be reduced bv 650°) by the use of the 
gasifict 

\s cficient as the gasifier appears to 
be, it hardly seems probable that the engine 
will start before an attempt is made (at 
tine = 0 However, if Mr. Christian 
is correct, IT would like some imformation 
(if available) on how to apply such an 
efhoient device to the problem of reducing 
mv debts 

Seriously, the article is very good, as is 
the whole magazine. I and my colleagues 
CHOY every issue 

Samer BE. DearMan 

hicld Engineer 

Naval Aviation Electronics Service Unit 

Naval Receiving Station 

Washington 25, D. C, 

Equipment Editor Christian savs_ the 
correct figure is 97°,..—Ed.) 


Fire Fighting 


While reading a copy of your excellent 
and informative magazine AviaTION Week, 
an idea occurred to me on how to make air- 
port fire fighting equipment more effective. 
On p. 135 of the Oct. S$ issue is a CAB 
Accident Investigation Report — entitled 
“Crash Blamed on Uncoordinated Actions,” 
The pertinent part of this report is quoted: 

“Although  airport-based fire fighting 
equipment was dispatched with no loys of 
time some 20 minutes clapsed before it 
reached the site because of the necessity of 
traversing circuitous country lanes. Once 
there, the conflagration, which by that time 
had nearly consumed the wreckage, was 
quickly smothered.” 
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Aviation Week welcomes the opinion 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week. 
330 W. 42 St... New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


I have made a dozen airline trips in the 
past few veary and have noticed that the 
ircas surrounding most airports would he 
dificult for surface vehicles, such as fire 
trucks, to travel through. Would it not be 
feasible to have ever-ready helicopters 
equipped with compact fire fighting tools 
such as foam-tvpe extinguishers and cutting 
levices at cach airport on a stand-by basis? 
\s soon as a crash alarm is received thic 
helicopters can start flying directly toward 
the crash scene to get the firemen and their 
cquipmgnt there in the shortest possible 
tin 

Also, the helicopters could start evac 
uatng the injured almost immediately 
Meanwhile, the regular fire trucks with then 
greater capacity equipment can be “travers 
ing circuitous country lanes” to follow up 
the job. 

The ramjet tvpe of helicopter might be 
able to do these jobs with a minimum ot 
warmup time and delay even for emergencics 
on the airfield. It seems that the versatilit: 
of the hehcopter is reaching a point where 
it can be used for this type of work economi- 
cally and practically. 

Jost pu Hi. Crark, JR., P. E. 
1205 East Rudisill Blvd. 
Fort Wayne 5, Ind. 


Instrument Need 


You are doimg a real service to the in 
dustry as vou continue to publish item) 
emphasizing the need for devices or instru 
ments which give the pilot a positive visual 
indication of his airspeed/wing lift safety 
margin above stall while in landing approach 
conditions. Now once again in the Dec. 17 
issue, vou call attention to the problem on 
p. 55: “Improved Air Speed Indicator Sug 
gested,” and the fact that “miscalculation 
(of gross weight) may causé dangerous 
overshooting or stalling in the approach.” 
You add that on this particular suggestion 
from Squadron Leader Ghosh of the Indian 
Air Force “no manufacturers are known to 
be considering it.” 

Here in the United States we are slowh 
coming to the realization that lengthening 
runways to take care of excess approach 
speed is not the answer to the problem ot 
landing speeds for higher and higher per- 
formance aircraft. We are running out of 
the necessary real estate, for one thing. Sec 
ondly, we are beginning to understand that 
the nut of the problem is the proper ap 
proach speed to begin with, ie., a safe ap 
proach speed, and one in which the pilot 
has confidence. This calls for an instrument 
which tells the pilot instantly and continu- 
ously the lift condition of his plane, and 
eliminates the pilot's present mental gym- 


nastics of calculating all lus load and other 
factors. Vhat the pilot isn't calculating too 
well as reflected im the landing accident. rec 
ord—military, airline and = civil—and = our 
U.S. pilots are the best in the world 
Here at Safe Flight we know that our 
Speed Control Instrument meets the prob 
lem head-on and provides every answer 
necessary to solve that problem. Part) of 
our job satisfaction comes form the knowl 
edge that we are keeping more and mor 
pilots alive, and that we are keepmg ex 
pensive flying machines off the scrap pik 
The point is that when a real need is 

made apparent. some one always provides 
the answer. Particularly im our dynamic 
aviation industry. 

Actan B. Tleinsoun 

Sales Dept 

Safe Flight Instrument Corp 

Whute Plains, N. Y. 


Heckles the Haunt 


Referrmg to reader G. Llovd ‘Thomas ot 
St. Albans, Hants, England, and his allusion 
to Americans as “you sweepings of Europe” 
(AW Jan. 7, p. 135), apparently Europe 
was never swept clean cnough to dump the 
Haunt of Hants on lis Hams—which I'm 
sure would be applauded on both sides of 
the briney 

Douciass TERRELI 
Carl Bvoir & Associates, Inc. 
New York, New York 


Good Sense 


Your cditonal “Ostrich Heads in the 
Sand (AW, Dee. 24) reafirmed once 
again the integrity and plain good sense 
that has traditionally characterized McGraw- 
Hill publishing. 

R. O. Stratton 

Transport & Defense 

Advertising & Sales Promotion Dept. 
Gencral Electric Co 

Schenectady, N. Y. 


Error 


Your Dec. 17 issue, p. 43, under “Short 
lines” carried an item which stated in part 
as follows 

“Cities Service Oil Company has been 
granted the gasoline concession at Clevi 
land’s Hopkins Municipal Airport on_ its 
aner. o 

We believe that this item has created an 
erroneous impression in that the reader 
would infer that this company had taken 
over the aviation gasoline concession. ‘This 
is not the case. Actually the concession re- 
ferred to concerned an automotive service 
station adjacent to the airport parking lot 
at Cleveland-Hopkins Airport. 

We believe that it 1s in order to suggest 
that vou consider publishing a correction 
to the item in quotation. 

Thank you. 


R. D. Wuitrmore 
Aviation Sales Dept. 
The Standard Oil Co. 
Cleveland, Ohio 
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FROM TOUCHDOWN TO TAKE-OFF 


WITH A COMPLETE BENDIX SYSTEM FOR LANDING GEAR 














Dur ny ore und contact, between Tou h all components function together with tested and tu if A Kt uv ther | k 
lown and take-off, the safetv of th split-second accuracy and efficiency. a tramed crew 
plane and crew depends upon the That is why Bendix specializes in And ther a further important 
intarling teamwork of evervthing that complete and integrated landing gear advantage in having one ur 
nakes up the landing gear svstem. systems. kor, components that have pletely responsible tor production a 
Retractor actuation, control valves, been designed and engineered to work over-all operation on the airplans 
wheel steer ng, power brak ng, as together give better and more depend So, when it mes to gear tor landing, 
well as wheels, brakes and = shock able performance than any arbitrarily think and plan in tern fa complet 
absorbyng struts—even tires—these ar assembled svstem. The components of landing gear svstem. Then w ivuest 
, the things that make up the complete a Bendix landing gear system = are vou think of Bendix and B 
i landing gear svstem. And itis vital that engineered as a matched set, then Products Division at South Bend, | 


Bendix tvs" South Bend, 1». 





The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS 23 ALUMINUM 


Lockheed F-104... 


Aeronautical Bolt of Lightning 


The ultrasonic F-104 Starfighter —new 
day-and-night jet fighter developed for 
the U.S. Air Force — features tremendous 
punch per pound and flies on thin, straight 
wings — almost knife sharp — measuring 
only 7'» feet from fuselage to tip. Pow- 
ered by the new General Electric J-79 jet 
engine, the lightweight F-104 is extremely 
fast and maneuverable — its speed in climb 
equals its straight-and-level flight speed. 

Strong, lightweight aluminum mill 
products from Reynolds are used exten- 
sively in Lockheed’s remarkable new ad- 
dition to America’s defense. 

Whenever aviation advances, Reynolds 
Aluminum advances with it. And... 
Reynolds goes beyond meeting material 


specifications. Reynolds technical services 
contribute to customers’ design and engi- 
neering staffs—make Reynolds a part of 
many important industries rather than 
just a supplier. 

For details on how Reynolds can serve 
you — and for complete index of Reynolds 
technical handbooks and films—write to 
Reynolds Metals Company, P.O. Box 
1800-T-J, Louisville 1, Kentucky. 


For below mill quantities of AND sections 
and other aircraft shapes, contact our 
specialty aircraft extrusion distributor, 
Pioneer Aluminum, Inc., 5251 West Im- 
perial Highway, Los Angeles 45, Calif., 
Telephone: Oregon 8-7621. 


See “‘CIRCUS BOY", Reynolds exciting dramatic series, Sundays on NBC-TV 
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